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SITE NAME: LI TUNGSTEN
PROJECT*: 8001-202
EPA CASE NO.: NA
LAB NAME: CORE LABORATORIES

PHYSICAL PARAMETERS
Sample ID No.
Lab Number
Matrix

LT-SB-01
961846-0006

SOIL

LT-SB-02
962337-2

SOIL

LT-SB-02B
962337-3

SOIL

LT-SB-03

SOIL

LT-SB-13
962336-14

SOIL

Atterberg Limits (%)
Corrected Liquid Limit % Moisture:
Plastic Limit % Moisture
Plasticity Index

Moisture Content (%)

Grain Size Distribution (% retained):
Grain Size 3"
Grain Size 1 .0"
Grain Size 0.75"
Grain Size 3/8"
Grain Size No. 4
Grain Size No. 8
Grain Size No. 16
Grain Size No. 30
Grain Size No. 50
Grain Size No. 100
Grain Size No. 200
Grain Size - 200 (pan)

Bulk Density (g/cc)

NP

6.4 E

0 E
13.7 E
2.2 E
12.1 E
13 E
7.1 E
5.7 E
7.5 E
10.7 E
7.9 E
4.8 E
15.3 E

1.5

NA

20

NA

NA

NA

10.6

NA

NA

NP

12.1 E

0 E
0 E
0 E
2 E

4.4 E
6.9 E
7.3 E
10.6 E
18.2 E
13.6 E
7.9 E

29.1 E

1.6

NA

11.6

NA

NA

GO
O
to
M
0\
M

NOTES:
E - estimated value
R - analysis did not pass EPA QA/QC
NR - analysis not required



SITE NAME: LI TUNGSTEN
PROJECT*: 8001-202
EPA CASE NO.: NA
LAB NAME: CORE LABORATORIES

PHYSICAL PARAMETERS
Sample ID No.
Lab Number
Matrix

LT-SB-13B
962416-7

SOIL

LT-SB-14

SOIL

LT-SB-15
962388-16

SOIL

LT-SB-16
962336-11

SOIL

LT-SB-16B
962336-12

SOIL '

Atterberg Limits (%)
Corrected Liquid Limit % Moisture:
Plastic Limit % Moisture
Plasticity Index

Moisture Content (%)

Grain Size Distribution (% retained):
Grain Size 3"
Grain Size 1 .0"
Grain Size 0.75"
Grain Size 3/8"
Grain Size No. 4
Grain Size No. 8
Grain Size No. 16
Grain Size No. 30
Grain Size No. 50
Grain Size No. 100
Grain Size No. 200
Grain Size - 200 (pan)

Bulk Density (glee)

NP

6.4 E

0 E
0 E
0 E
0 E

0.7 E
0.7 E
0.6 E
1.1 E
5 E

38.4 E
31.6 E
21.9 E

1.1

NP

0 E
0 E
0 E
0 E

1.1 E
4 E

5.9 E
10 E

20.2 E
14.3 E
9.4 E
35 E

NP

4.8 E

0 E
0 E

0.9 E
7.3 E
11.5 E
11.7 E
8.9 E
11.1 E
21.8 E
14.9 E
5.4 E
6.5 E

1.4

NA

14

NA

NA

NA

8.6

NA

NA
w
o
to
H
a\
to

NOTES:
E - estimated value
R - analysis did not pass EPA QA/QC
NR - analysis not required



SITE NAME: LI TUNGSTEN
PROJECTS: 8001-202
EPA CASE NO.: NA
LAB NAME: CORE LABORATORIES

PHYSICAL PARAMETERS
Sample ID No.
Lab Number
Matrix

LT-SB-17B
962416-8

SOIL

LT-SB-18
962336-6

SOIL

LT-SB-19
962336-7

SOIL

LT-SB-19B
962336-8

SOIL

LT-SB-20
962336-9

SOIL

LT-SB-20B
962336-10

SOIL
Atterberg Limits (%)

Corrected Liquid Limit % Moisture:
Plastic Limit % Moisture
Plasticity Index

Moisture Content (%)

Grain Size Distribution (% retained):
Grain Size 3"
Grain Size 1 .0"
Grain Size 0.75"
Grain Size 3/8"
Grain Size No. 4
Grain Size No. 8
Grain Size No. 16
Grain Size No. 30
Grain Size No. 50
Grain Size No. 100
Grain Size No. 200
Grain Size - 200 (pan)

Bulk Density (g/cc)

17.8
15.2

3

12.5 E

0 E
0 E
0 E

4.3 E
5.9 E
6.8 E
7.3 E
8.8 E
13.5 E
11 E
7.3 E
35 E

1.1

NA

4.3

NA

NA

NA

15.2

NA

NA

NA

12.9

NA

NA

NA

29.5

NA

NA

NA

15.4

NA

NA

NOTES:
E - estimated value
R - analysis did not pass EPA QA/QC
NR - analysis not required



SITE NAME: LI TUNGSTEN
PROJECT* 8001-202
EPA CASE NO.: NA
LAB NAME: CORE LABORATORIES

PHYSICAL PARAMETERS
Sample ID No.
Lab Number
Matrix

LT-SB-25
961901-0003

SOIL

LT-SB-27

SOIL

LT-SB-47
962839-3

SOIL

LT-SB-MP-8D
962023-0002

SOIL

LT-SB-MP-11D
962703-2

SOIL
Atterberg Limits (%)

Corrected Liquid Limit % Moisture:
Plastic Limit % Moisture
Plasticity Index

Moisture Content (%)

Grain Size Distribution (% retained):
Grain Size 3"
Grain Size 1 .0"
Grain Size 0.75"
Grain Size 3/8"
Grain Size No. 4
Grain Size No. 8
Grain Size No. 16
Grain Size No. 30
Grain Size No. 50
Grain Size No. 100
Grain Size No. 200
Grain Size - 200 (pan)

Bulk Density (g/cc)

NP

14.5 E

0 E
2.9 E
1.3 E
7.3 E
7.2 E
9 E

9.4 E
9.9 E
12.8 E
16.2 E
8.3 E
15.7 E

1.5 E

NP

13.3 E

0 E
0 E
0 E

3.1 E
4.7 E
4.3 E
4.7 E
7.7 E
27.5 E
26.6 E
9.4 E
12 E

1.5

NP

11.9 E

0 E
0 E
0 E

0.9 E
10.7 E
15.1 E
11.9 E
15.5 E
30 E
9.2 E
1.6 E
5.1 E

1.6

NP

9 E

0 E
17.3 E

6 E
17 E

12.7 E
9 E

4.8 E
4.6 E
7.3 E
6.2 E
4.5 E
10.6 E

1.5

NP

9.6

0 E
7.9 E
1.5 E
4.6 E
2.3 E
2.1 E
2.6 E
4 E

9.4 E
26.6 E
27.4 E
11.6 E

1.2
oto
H
0\

NOTES:
E - estimated value
R - analysis did not pass EPA QA/QC
NR - analysis not required



SITE NAME: LI TUNGSTEN
PROJECT*: 8001-202
EPA CASE NO.: NA
LAB NAME: CORE LABORATORIES

PHYSICAL PARAMETERS
Sample ID No.
Lab Number
Matrix

LT-SB-MP-16D
962839-4

SOIL

LT-SB-MP-17
961843-0003

SOIL

LT-SB-MP-18
961901-0008

SOIL

LT-SB-MP-22
962336-3

SOIL

LT-SB-MP-22DB
961747-0005

SOIL

Atterberg Limits (%)
Corrected Liquid Limit % Moisture:
Plastic Limit % Moisture
Plasticity Index

Moisture Content (%)

Grain Size Distribution (% retained):
Grain Size 3"
Grain Size 1 .0"
Grain Size 0.75"
Grain Size 3/8"
Grain Size No. 4
Grain Size No. 8
Grain Size No. 16
Grain Size No. 30
Grain Size No. 50
Grain Size No. 100
Grain Size No. 200
Grain Size - 200 (pan)

Bulk Density (glee)

14.8
13.6
1

15.1 E

0 E
0 E

1.5 E
3.5 E
5.4 E
5 E

4.6 E
8.2 E
21.2 E
20.4 E
7.1 E

23.2 E

1.1

25.2
18.6

7 E

25.7

0 E
0 E
0 E
0 E

0.1 E
0.2 E
0.1 E
0.2 E
0.6 E
0.8 E
1.4 E

96.6 E

1.3

16
13.5
2 E

10.7 E

0 E
3.3 E
9.5 E
6.9 E
7.2 E
6.1 E
5.4 E
6.9 E
12.6 E
9.9 E
6.4 E
25.7 E

1.2 E

NP

13.7/29.5

0 E
0 E

4.3 E
9.5 E
10.6 E
9.3 E
7.1 E
10.5 E
18.3 E
11.1 E
5.7 E
13.5 E

1.1

NP

0 E
3.4 E
1.3 E
7 E

10.6 E
9.1 E
7.3 E
11 E
20 E
9.4 E
4.5 E
16.4 E

w
oto
H
0\
(Jl

NOTES:
E - estimated value
R - analysis did not pass EPA QA/QC
NR - analysis not required



SITE NAME: LI TUNGSTEN
PROJECT*: 8001-202
EPA CASE NO.: NA
LAB NAME: CORE LABORATORIES

PHYSICAL PARAMETERS
Sample ID No.
Lab Number
Matrix

LT-SED-02
962268-0005

SOIL

LT-SED-03
962268-0006

SOIL

LT-SED-04
962268-0007

SOIL

LT-SED-05
962272-0001

SOIL

LT-SED-08
962268-0001

SOIL

LT-SED-09
962268-0002

SOIL
Atterberg Limits (%)

Corrected Liquid Limit % Moisture:
Plastic Limit % Moisture
Plasticity Index

Moisture Content (%)

Grain Size Distribution (% retained):

NA

NA

Grain Size 3" 0 E
Grain Size 1.0" 0 E
Grain Size 0.75" 1 E
Grain Size 3/8" 5.9 E
Grain Size No. 4 5 E
Grain Size No. 8 4.8 E
Grain Size No. 16 5 E
Grain Size No. 30 7.6 E
Grain Size No. 50 13.3 E
Grain Size No. 100 9.6 E
Grain Size No. 200 6.4 E
Grain Size - 200 (pan) 41 .5 E

Bulk Density (glee) NA

NA

NA

0 E
0 E
0 E

0.2 E
0.6 E
1.7 E
2.5 E
6 E

15.2 E
13.5 E
8.5 E
51.7 E

NA

NA

NA

0 E
0 E
0 E
0 E

0.4 E
1 E

3.4 E
7.8 E
17.4 E
22.2 E
17.2 E
30.6 E

NA

NA

NA

0 E
0 E
0 E
0 E

0.1 E
0.1 E
1.1 E
5.1 E
6.7 E
9.2 E
13.3 E
64.3 E

NA

NA

NA

0 E
0 E

2.6 E
7.1 E
7.1 E
6.1 E
6.2 E
8 E

14.9 E
12.3 E
7.2 E

28.6 E

NA

NA

NA

0 E
0 E
0 E

8.6 E
11.4 E
10.4 E
8.3 E
10.4 E
16.8 E
12.3 E
6.7 E
15.3 E

NA

U)
oto
H
O\
01

NOTES:
E - estimated value
R - analysis did not pass EPA QA/QC
NR - analysis not required



SITE NAME: LI TUNGSTEN
PROJECTS: 8001-202
EPACASENO.: NA
LAB NAME: CORE LABORATORIES

PHYSICAL PARAMETERS
Sample ID No.
Lab Number
Matrix

LT-SED-10 LT-SED-11 LT-SB-TP-02 LT-SB-TP-06 LT-SB-TP-08
962268-0003 962268-0004 962250-1 962250-2 962336-2

SOIL SOIL SOIL SOIL SOIL

Atterberg Limits (%)
Corrected Liquid Limit % Moisture:
Plastic Limit % Moisture
Plasticity Index

Moisture Content (%)

Grain Size Distribution (% retained):

NA

NA

Grain Size 3" 0 E
Grain Size 1 .0" 0 E
Grain Size 0.75" 0 E
Grain Size 3/8" 1.4 E
Grain Size No. 4 7.4 E
Grain Size No. 8 10.3 E
Grain Size No. 16 10.1 E
Grain Size No. 30 12 E
Grain Size No. 50 30.9 E
Grain Size No. 100 17.3 E
Grain Size No. 200 4.4 E
Grain Size - 200 (pan) 6.1 E

Bulk Density (glee) NA

NA

NA

0 E
0 E
0 E
0 E

0.2 E
1.6 E
3.6 E
6.7 E
22.5 E
20.2 E
9.5 E
35.7 E

NA

NA

12.2

NA

NA

NA

10.9

NA

NA

NA

13.8

NA

NA

U)
o
to

NOTES:
E - estimated value
R - analysis did not pass EPA QA/QC
NR - analysis not required
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CORE LABORATORIES

10/24/96

Wliii^^^^^^^^Siii^i^iii^^^^^^^^^m^ ̂  : iNll̂ nif ̂|Mt«tE SMITH ;- "-; *•• -^ • ;;;; . ;;•::.:;;•;.;;

CLIENT I.D.........: LI TUNGSTEN LABORATORY I.D...: 961769-0001
DATE SAMPLED...... • 08/15/96 DATE RECEIVED....: 08/17/96
TIME SAMPLED.......: 10*03 TIME RECEIVED....: 11:41
WORK DESCRIPTION...: LT-SS-MP-22D-27-29 REMARKS..........: SOIL

TEST DESCRIPTION

Hydraulic Conductivity
Hydraulic Conductivity
Effective Consolidation Stress Min
Effecticu Consolidation Stress Max
Saturation B Coefficient
Average Hydraulic Gradient
Total Back Pressure
Initial Lenght
Initial Diameter
Final Length
Final Diameter;al Sample Weight

Sample Weight
fli..<ial Dry Unit Weight
Final Dry Unit Weight

CAS NUMBER FINAL TEST RESULT

1.52E-09
1.52E-07
5
7
1.00

14.12
45
11.22
7.2

10.98
7.24

991.20
999.90
119.04
113.43

UNITS OF MEASURE

m/s
cm/a
psi
psi

psi
cm
cm
en
cm
9
g
Ib/ft3
Ib/ft3

DETECTION LIMIT

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

420 West First Street
P.enar UV A9AH1

(307) 235-5741

PAGE:1
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CORE LABORATORIES

10/24/96

||flu|iî  n̂ ÂTTa:̂ ^̂  •;; - ;;- ;

CLIENT I.D.........: LI TUNGSTEN LABORATORY I.D...: 961845-0001
DATE SAMPLED.......: 08/22/96 DATE RECEIVED....: 08/24/96
TINE SAMPLED.......: 16:30 TIME RECEIVED....: 10:30
WORK DESCRIPTION...: LT-SB-MP-17 REMARKS..........: SOIL

TEST DESCRIPTION
Hydraulic Conductivity
Hydraulic Conductivity
Effective Consolidation Stress Min
Effecticw Consolidation Stress Max
Saturation B Coefficient
Average Hydraulic Gradient
Total Back Pressure
Initial Lenght
Initial Diameter
Final Length
Final Diameter
' '-ial Sample Weight

I Sample Weight
....tial Dry Unit Weight
Final Dry Unit Weight

CAS NUMBER FINAL TEST RESULT

5.48E-09
5.48E-07
5
7
1.00
12.92
45.0
11.83
7.01
11.77
7.14

902.7
914.8
92.74
88.13

UNITS OF MEASURE

m/s
OR/S
psi
psi

psi
cm
cm
cm
cm
9
9
Ib/ft3
Ib/ft3

DETECTION LIMIT

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

420 West First Street
Casper, WY
(307) 335-5741

PAGE:1
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CORE LABORATORIES

10/24/96

PMM̂ ^̂ M̂̂ Î̂ î Â ^̂ HÎ B̂K̂ :̂- :.'••::"- •:;:;::'-'-:̂ IT"::::: VALERIE SMITM • ; ••

CL1EMT I.D.........: LI TUNGSTEN LABORATORY 1.0...: 961797-0001
DATE SAMPLED.......: 08/19/96 DATE RECEIVED....: 08/21/96
TINE SAMPLED.......: 13:45 TIME RECEIVED....: 09:00
WORK DESCRIPTION...: LT-SB-NP-22D REMARKS..........: SOIL

<-r

TEST DESCRIPTION

Hydraulic Conductivity
Hydraulic Conductivity
Effective Consolidation Stress Min
Effecticu Consolidation Stress Max
Saturation B Coefficient
Average Hydraulic Gradient
Total Back Pressure
Initial Lenght
Initial Diameter
Final Length
Final Diameter
' "Mal Sample Weight

Sample Weight
... tial Dry Unit Weight
Final Dry Unit Weight

CAS NUMBER

|i|z#pî
FINAL TEST RESULT

4.81E-09
4.81E-07
5
7
1.00
13.62
45.0
10.96
7.16
10.68
7.15

919.9
923.6
107.83
110.89

UNITS OF MEASURE

m/s
cm/a
psi
psi

psi
cm
cm
cm
cm
9
9
Ib/ft3
Ib/ft3

DETECTION LIMIT

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

420 West First Street
Casper, WY 82601
(307) 235-5741

PAGE:1
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CORE LABORATORIES

11/22/96

JOf NUMBER; 962219 CUSTOHEU: KALOXK PIRBIE, I»C. ATTK: VALERIC SMITH

CLIENT I.D.........: LI TUNGSTEN LABORATORY I.D...: 962219-0001
DATE SAMPLED.......: 10/09/96 DATE RECEIVED....: 10/11/96
TIME SAMPLED * 09*30 TIME RECEIVED • 08*55
WORK DESCRIPTION • LT-S8-46 REMARKS • SOIL

Hydraulic Conductivity DATE ANALYZED; 10/28/96 TIME ANALYZED: 09:50 METHOD: ASTM D-2216/D-5084 DILUTION: 1

TEST DESCRIPTION

Hydraulic Conductivity
Hydraulic Conductivity
Effective Consolidation Stress Min
Effective Consolidation Stress Max
Saturation B Coefficient
Average Hydraulic Gradient
Total Back Pressure
Initial Length
Initial Diameter
Final Length
Final Diameter
Initial Sample Weight
' -I Sample Weight

ial Dry Unit Weight
(•..ial Dry Unit Weight

CAS NUMBER FINAL TEST RESULT

5.42E-08
5.42E-06
5
7
1.00
14.23
45.0
11.50
7.10
11.23
7.33

899.80
903.60
92.78
88.45

UNITS OF MEASURE

n/s
cn/s
psi
P«.

P«'
cm
cm
cm
cm
g
a
Ib/ft3
Ib/ft3

DETECTION LIMIT

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

420 West First Street
Casper, WY 82601
f3071 235-5741

PAGE:1
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CORE LABORATORIES

L A B O R A T O R Y T E S T S R E S U L T S
11/22/96

JOB NUMBER: 962134 CUSTOHEB: MALCOLM PIRNIE; INC. ATTN: VALERIE SMITH

CLIENT l.D........ • LI TUNGSTEN
DATE SAMPLED.......: 09/27/96
TIME SAMPLED.......: 10:00
WORK DESCRIPTION...: LT-SB-MP-2D

LABORATC
DATE RE(
TINE RE(
REMARKS

MY l.D...: 962134-0001
XIVED....: 10/02/96
XIVED....: 08:55

• SOIL

Hydraulic Conductivity DATE AMALYZED: 10/28/96 TIME ANALYZED: 09:50 METHOD: ASTM D-2216/0-5084 DILUTION: 1

TEST DESCRIPTION

Hydraulic Conductivity
Hydraulic Conductivity
Effective Consolidation Stress Nin
Effective Consolidation Stress Max
Saturation B Coefficient
Average Hydraulic Gradient
Total Back Pressure
Initial Length
Initial Diameter
Final Length
Final Diameter
Initial Sample Weight
" >l Sample Weight

ial Dry Unit Weight
r ..4l Dry Unit Weight

CAS NUMBER FINAL TEST RESULT

2.75E-09
2.75E-07
5
7
1.00
13.47
45.0
11.60
7.10
11.63
7.12

843.10
849.30
76.98
77.04

UNITS OF MEASURE

cai/s

cm
CM
cm
cm
g
g
Ib/ft3
Ib/ft3

DETECTION LIMIT

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

420 West First Street
r..n>r> UV ft9(UI1

(307) 235-5741

PACE.-1

9 uoo'«TO"e» C.o>* c » no warrant* (K rW««ena(«n tn^
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Appendix M

Slug Test Data
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MALCOLM PIRNIE, INC. Client: U.S.E.P.A.

Project No.: 8001202 Location: Glen Cove, New York

GM--7 Kiuhig Iltiud Test
D
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p
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c
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e

n
t 
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m

)
h
*
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,.
 

_
. 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

129. 258. 387. 516. 645.
Time (sec)

DATA SET:
rgm7rh.dat
03/25/97

AQUIFER TYPE:
Unconf ined
SOLUTION METHOD:
Bouwer-Rice
TEST DATE:
March 1997
TEST WELL:
GM-7

ESTIMATED PARAMETERS
K • 3.3E-05 cm/sec
yO = 24. cm

TEST DATA:
HO - 36.88 cm
rc - 2.539 cm
rw = 7.62 cm
L = 247.2 cm
b - 247.2 cm
H = 247.2 cm
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MALCOLM PIRNIE, INC. Client: U.S.E.P.A.

Project No.: 8001202 Location: Glen Cove, New York

GM-12 Kising Head Test

D
is

p
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c
e

m
e

n
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(c
m
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H

*
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0
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•
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Jl 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 L

|
+
+

^^"\ +

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 | 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

216.4 432.8 649.2 865.6 1082.
Time (sec)

DATA SET:
rgml2rh.dat
03/12/97

AQUIFER TYPE:
Unconf ined
SOLUTION METHOD:
Bouwer-Rice
TEST DATE:
February 1996
TEST WELL:
GM-12

ESTIMATED PARAMETERS
K = 5.4E-05 cm/sec
yO = 11. cm

TEST DATA:
HO - 21.34 cm
re - 2.53 cm
rw » 10. 15 cm
L = 271.3 cm
b - 271.3 cm
H - 271.3 cm
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MALCOLM PIRNIE, INC.
Pro jec t N o . : 8001202

Clien t : U.S.E.P.A.
Locat ion: Glen Cove, New York

•Ml1 HM) I ' a i l ing Head Test

100. g

o 10.

0)

8
0)
o

A 1oo 1-

0.1

1 1 1 1 1 1 1 1 I I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 -

I I I I I I I I I I I I I I MI I I I I I I I I I I I I I I I I I I I I II I I I I l\l I I I

0. 9. 18. 27.
Time (sec)

36. 45.

DATA SET:
rmpl9dfh.dat
03/12/97

AQUIFER TYPE:
Unconfined
SOLUTION METHOD:
Bouwer-Rice
TEST DATE:
February 1997
TEST WELL:
MP-19D

ESTIMATED PARAMETERS
K = 0.022 cm/sec
yO = 90. cm

TEST DATA:
HO - 34.17 cm
re - 5.09 cm
rw - 10.15 cm
L - 304.8 cm
b = 773.9 cm
H » 773.9 cm
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MALCOLM P I R N I E , INC.
Pro jec t N o . : 8001202

Client : U.S.E.P.A.

Locat ion: Glen Cove, New York

MP-1U1) K i w i u g Head Test

100.

o 10.

fl
o>a
0>oai—i
ft
V)

0.1

-4 I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I (-

++-T

I I I I l l I H 1 1 1 1 1 11 I I I 11 111 I 11 n 11 I I M I 11 11 11 I l \ i 11 I
0. 8.8 17.6 26.4 35.2

Time (sec)
44.

DATA SET:
rmpl9drh.dat
03/12/97

AQUIFER TYPE:
Unconfined
SOLUTION METHOD:
Bouwer-Rice
TEST DATE:
February 1997
TEST WELL:
MP-19D

ESTIMATED PARAMETERS
K = 0 . 0 2 cm/sec
yO - 42.3 cm

TEST DATA:
HO = 45.26 cm
rc - 5.09 cm
rw - 10.15 cm
L * 304.8 cm
b - 773.9 cm
H - 773.9 cm



MALCOLM PIRNIE, INC. Clien t : U.S.E.P.A.

Pro jec t N o . : 8001202 Locat ion: Glen Cove, New York

MP-2U Rising Head Test

u>
o

VO

100.

o

ti
0>a
CO
• rH
P

10. —

0.1

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I t-

1. —

120. 240. 360.
Time (sec)

480. 600.

DATA SET:
rmp20nh.dat
03/12/97

AQUIFER TYPE:
Unconfined
SOLUTION METHOD:
Bouwer-Rice
TEST DATE:
February 1997
TEST WELL:
MP-20

ESTIMATED PARAMETERS
K - 0.00095 cm/sec
yO = 46.93 cm

TEST DATA:
HO - 54.96 cm
rc - 5.09 cm
rw - 10.15 cm
L = 262.7 cm
b - 262.7 cm
H - 262.7 cm



Z6
1Z

O
Z

D
is

p
la

ce
m

en
t 

(c
m

)

CD n
O

o o
CO o

O
)

0> o

CD /—
y

OB
 

H
*

CD
 

O
O

 
00

v-"'
 o 00 o o

\ 
I 

I 
T 

I 
\ 

\ 
I

I 
I 

I
I 

I

I 
/I

 
I 

1
1

,
1

1
1

i 
i 

i 
i 

i 
i 
i 
r

rc

ro o ro r~ o n Q) rt t-1-
O p Q i—

 i
CD Q O

52 O n i—
i

t-j- ro D rt CJ 02 bd

r 
-i

g
o H

01
 01

m CD
»•*

 •
•*

 U
)

0
)0

)0
111

 t
o 

Ik
 O

 -
 

u.
 

_
!-

>
!-

>
••

 
• 

O
 

• 
O

• 
G

D
 t

^
 (

£
 *

^
 

^
O

) 
U

) 
O

l 
U

) 
.

o
n
 

'
n
 n

 3
 o

 3
 o

 
>

•
3
3
 

3
 

3
 
' 
'

x:
 ;

*
o • 

n
CJ

I 
O

ru
 •

• 
o

ro
 o

M
. 

O IX
)

O
 

O
l

n UJ CD O

m en m o m —i m 33 en

7 
m

iu 
en

C o»

m I—

—i
 m

 e
n

m
 g

 o
en

 r
 

r-
•H

 «
 

C

O
 i
 
n

>
 
X

 O

m
s * m

o c m 3D T) m
o o

o
 

-)
U

 
3

\
 

T
3

i->
 

W
IX

) 
*•»

\ 
a

ID
 

T a a

C/J m

CD CD



APPENDIX N

HONoCO



Appendix N

Laboratory Summary Data Tables

302194
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SITE K II TUNGSTEN
PROJECT*: 8001-202
ERA CASE NO.: NA
LAB NAME: MAXIM

VOLATILES
Sample ID No
Traffic Report No.
Matrix
Units
Dilution Factor
Percent Moisture
Sample Date
Sample Time
Beginning Depth
Ending Depth
Site ID
Parcel

VOLATILfc urtGANIC DATA
SOIL BORINGS

LT-SB-01
SB0113
* SOIL

ug/kg
1
13

08/27/96
1255

1
3

SB01
A

LT-SB-02
SB0213

SOIL
ug/kg

1
10

08/23/96
1305

1
3

SB02
A

LT-SB-02B
SB0235

SOIL
ug/Vg

1
11

0*73/96
1310

3
5

SB02B
A

LT-SB-03
SB0313

SOIL
ug/Vg

1
9

08/26/96
1140

1
3

SB03
A

LT-SB-03B
B03B3S

SOIL
ug/Vg

1
10

08/26/96
1145

3
5

SB03B
A

LT-SB-04
SB0413

SOIL
ug/Vg

1
9

08/26/96
1410

1
3

SB04
A

LT-SB-04B
B04B3S

SOIL
ug/kg

1
10

08/26/96
1415

3
5

SB04B
A

LT-SB-5
SB0502

SOIL
mg/kg

1
17

09/04/96
1050

0
2

SB05
A

LT-SB-5B
B05B24

SOIL
ug/Vg

1
23

09/04/96
1055

2
4

SB05B
A

LT-SB-06
LTSB06

SOIL
ug/kg

1
24

10/21/96
1530

0
1

SB06
A

LT-SB-07
SB0702

SOIL
ug/kg

1
13

08/27/98
0823

0
2

SB07 '
A

Chloromelhane
Bromomethane
Vinyl Chloride
Chloroethane
Mcthylene Chloride
Acetone
Carbon Disulfide
1.1-Dlchkroethene
1.1-Dfchloroettiane
1 .2-Dlchkxoethene (total)
Cnrarofofm
1.2-DlcMoroettiane
2-Butanone
1.1.1-Trtchloroelhane
Cflfbon TetrachlorMfl
BrDfTtocfichlorofiiethanB
1 .2-Dichloropropane
els- 1 ,3- Dichloropropene
Trichloroethene
Dibromochloromethane
1.1.2-Trichloroethane
Benzene
Irans- 1 ,3- Dichloropropene
Bromoform
4-Methy1-2-Pentanone
2 Hexanone
Tetrachloroethene
1 . 1 .2.2-Tetrachloroethane
Toluene
Chlorobenzene
Ethylbenzene
Styrene
Xylenes (total)

3 J

1 J

.

u j

..............................

..........................
""""""""""""""""1

14 E

. . ..................................
................................
................................

_____................................

................................

.

:::::::::.................................
.................................

. .

. .. ... .
. .... ... ...... ...... ...

:::::::::

22

3 J

6 J

.................................

7 J

....______...

4 J. ........

L.............__.
...............................

8 j...............................
...............................

............. . . . .

R
R
R
R

R
, R

R" I
R
R
R j
R
R
R

1 R
R
R
R
R
R
R
R
R.....___................

R
R
R
R
R
R
R
R

oo
oto
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SITEN,...._ LI TUNGSTEN
PROJECT f: 8001-202
EPACASENO.: NA
LAB NAME: MAXIM

VOLATILES
Sample ID No.
Traffic Report No.
Matrix
Units
Dilution Factor
Percent Moisture
Sample Data
Sample Time
Beginning Depth
Ending Depth
Site ID
Parcel

VOLATILE ORGANIC DATA
SOIL BORINGS

LT-SB-07B
B07B24

SOIL
ug/kg

1
7

08/27/96
0830

2
4

SB07B
A

LT-SB-08
SB0802

SOIL
ug/kg

1
10

08/27/96
0910

0
2

SB08
A

LT-SB-09
SB0902

SOIL
ug/kg

1
9

08/28/96
1039

0
2

SB09
B

LT-SB-09B
B09B68

SOIL
ug/kg

1
17

08/28/96
1131

6
8

SB09B
B

LT-SB-10
SB1002

SOIL
ug/kg

1
16

08/28/96
1415

0
2

SB10
B

LT-SB-10B
B10B24

SOIL
ug/kg

1
30

08/28/96
1419

2
4

SB10B
B

LT-SB-11
SB1102

SOIL
ug/kg

1
9

08/26/96
1234

0
2

SB11
B

LT-SB-11B
11B810
SOIL
ug/kg

1
7

08/26/96
1455

8
10

SB11B
B

LT-SB-12
SB1202

SOIL
ug/kg

1
29

08/28/96
0900

0
2

SB12
B

LT-SB-12B
B12B24

SOIL
ug/kg

1
19

08/28/96
0915

2
4

SB12B
B

LT-SB-13
SB 1304

SOIL
ug/kg

1
11

08/22/98
1534

0
4

SB 13
B

Chloromelhane
Bromomethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
Carbon Dlsulfide
1 , 1 -DiCniOf OGtnW 19
1.1-DieMoroelliane
1.2-Dtehlonwthene (total)
Chloroform
1.2-Dtehloroethane
2-Butanone
1.1.1-Trichloroethane
Carbon Tetrechtoride
Bromodichloromethane
1 ,2-Dichloropropane
els- 1 .3 Dlchloropropene
Trichloroethene
Dibromochloromelhane
1,1.2-Trichlofoelhane
Benzene
trans- 1 ,3-Dichloropropene
Bromotorm
4-Methyl-2-Pen!anone
2-Hexanone
Telrachloroethene
1.1 ,2.2-Tetrachloroelhane
Toluene
Chlorobenzene
Ethylbenzene
Slyrene
Xylenes (total)

. ........ ...... . . .

.................................
r—————— -••---•

,.

I..................................

i'i j

.............................

I 19 E

L:::::::::::::

L____
[

I
......................................

....................................

....................................

.....................................

....................................

f 27 E

r———— — ——

" • • • - ••••- -

L.................................

....................................

.............................

..............................

..............................

................................
'-------•••-••••••

L...............................

B

<
................................
...............................

h 1 "*
I

:...............................

B

.................................

.................................

.................................

u>
oto
VO



SITEN. . 11 TUNGSTEN
PROJECT*: 8001-202
ERA CASE NO : NA
LAB NAME: MAXIM

VOLATILE ORGANIC DATA
SOIL BORINGS

VOLATILES
Sample ID No.
Traffic Report No
Matrix
Units
Dilution Factor
Percent Moisture
Sample Date
Sample Time
Beginning Depth
Ending Depth
Site ID
Parcel
Chloromethane
Broirtoniethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
Carbon DisuMde
1.1-Dtchloroethene
1 ,1-DlcMoroettiam
1,2-DlcMoroeVMiw (total)
Chloroform
1.2-DkMoroettiam
2-Butanone
1.1.1-TrichtafoMMm
Cartoon TotracnloffdA
BronxxHcHorometharw
1 ,2-Dichloropropane
ds-1 ,3-Dicfilocopropene
Trichlofoethene
Dibromochloromethane
1,1,2-Trtchloroethane
Benzene
trans-1 ,3-Dichloropropene
Brofnofonn
4-Methyl 2-Penlanone
2-Hexanone
Tetrachloroethene
1 .1 .2.2-Tetrachloroethane
Toluene
Chlorobenzene
Ethylbenzene
Styrene
Xylenes (total)

LT-SB-DUP-01
BDUP01

SOIL
ug/kg

1
12

8/22/96
1534

0
4

SB13
B

.............................

...............

LT-SB-13B
3B1416
SOIL
ug/kg

1
11

08/29/96
1802

14
16

SB13B
B

..................................
..................................
[

LT-SB-14
SB 1402

SOIL
ug/kg

1
17

08/30/96
1010

0
2

S814
B

_ . . ... _ .

.................................

.................................

.................................

LT-SB-14B
B14B68

SOIL
ug/Vg

1
8

08/30/96
1045

6
8

SB14B
B

[

j................. ...............

,.
[.

LT-SB-15
SBIS02
SOIL
ug/kg

1
32

08/28/96
1457

0
2

SB15
B

....................................

••••••••————————>

,

LT-SB-15B
B1SB46

SOIL
ugritg

1
12

08/28/96
1516

4
6

SB1SB
B

.................................

LT-SB-18
SB 1602

SOIL
ug/kg

1
11

08/22/98
0912

0
2

SB16
B

LT-SB-16B
16B810
SOIL
ug/kg

1
9

06122/96
1004

8
10

SB16B
B

::::::::::
..................................
.................. .... ......

..................................

..... ......................................

LT-SB-17
SB 1702

SOIL
ug*g

1
15

08/29/96
0910

0
2

SB17
B

..............................
.................__.......,

LT-SB-17B
B17B46

SOIL
"8*8

1
11

08/29/98
0911

4
6

SB17B
B

................................

...............................

LT-SB-1B
SB1802

SOIL
ug/kg

1
4

08/21/96
1028

0
2

SB18
B

u>
o
to
H
vo
00
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SITEN/,.._ Lt TUNGSTEN
PROJECT »:B001 -202
ERA CASE NO : NA
LAB NAME: MAXIM

VOLATILE urtGANIC DATA
SOIL BORINGS

VOLATILES
Sample ID No.
Traffic Report No.
Matrix
Units
Dilution Factor
Percent Moisture
Sample Date
Sample Time
Beginning Depth
Ending Depth
Site ID
Parcel

IT-SB-19
SB1902

SOIL
ug/Vo

1
16

OB/21/96
1437

0
2

SB19
B

LT-SB-19B
SB19B2

SOIL
ug/kj

1
15

08/21/96
1450

2
4

SB19B
B

LT-SB-20
SB2002

SOIL
ug/kg

1
32

8/21/96
1537

0
2

SB20
B

LT-SB-20B
SB20B4

SOIL
ug/kg

1
16

8/21/96
1551

2
4

SB20B
B

LT-SB-21
LTSB21

SOIL
ug/kg

1
23

10/21/96
1245

2
4

SB21
C

LT-SB-22
LTSB22

SOIL
ug/kg

1
31

10/21/96
1200

2
4

SB22
C

LT-SB-23
SB2302

SOIL
ug/kg

1
15

09/03/96
1445

0
2

SB23
C

LT-SB-23B
B23B24

SOIL
ug/kg

1
13

09/03/96
1452

2
4

SB23B
C

LT-SB-24
SB2402

SOIL
ug/kg

1
15

09/03/98
1405

0
2

SB24
C

LT-SB-24B
B24B24

SOIL
ug/kg

1
14

09/03/96
1415

2
4

SB24B
C

LT-SB-25
SB2502

SOIL
ug/kg

1
13

09/03/96
1055

o •
2

SB25 '
C

Chloromethane
Bromomethane
Vinyl Chloride
Chloroethane
Methytene Chloride
Acetone
Carbon DisuMde
1.1 Dichloroethene
1.1-Dichloroelh»ne
1.2-Dichk)roethene (total)
Chloroform
1.2-Dlchlofo*thane
2-Butanone
1.1.1-Trichtoroethecw
Carbofi Toll wJ Hondo
BiLnmdicfHOroniethaiie
1 2 Dichloropropane
cis-1 .3-Dichloropropene
Trichloroethene
Dibromochloromelhane
1.1.2-Trichlotoelhane
Benzene
trans- 1 , 3-Dichloropropene
Bromoform
4-Methyl-2-Pentanone
2 Hexanone
Tetrachloroelhene
1 .1 .2.2-Tetrachloroethane
Toluene
Chlorobenzene
Ethylbenzene
Styrene
Xylenes (total)

................................

................................

[................................

........................

................................

I

I

................................

................................ ..j

..................................

________

R............... .,

R
R 1

R.............................

R
R 1
R
R 1

R
R
R
R ——— '
R
R
R
R

R..............................

R
' ' R:::«::::

R ..
R:::*::::............?................
R

..........A.............
R

..........................
R

R
R
R
R

..............................

R
R
R
R
R
R
R
R
R
R
R

5 J
R
R
R...:::«::::
R

R
""R"' '""""

R
.. R

R
R
R
R
R

50 El

2 J.

..................................

3 J

..................................

...........:......................

B

..................................

...................................

.................

41 E

1J

.............................

4 J

B

:::::::::
...................................

4 J

...................................

...................................

............................'?....

..........

33 E

15

.

29
45

::::::::::

to
o
to
H
vo
<£>

K WOlOTWfREPTOATAIVOAXSB Xl



SITEN. .Ll TUNGSTEN
PROJECT *: 8001-202
EPA CASE NO : NA
LAB NAME: MAXIM

VOLATILES
Sample ID No.
Traffic Report No
Matrix
Units
Dilution Factor
Percent Moisture
Sample Date
Sample Time
Beginning Depth
Ending Depth
Site ID
Parcel

VOLATILE uKGANIC DATA
SOIL BORINGS

LT-SB-25B
B25B24

SOIL
ug/Vg

1
18

09/03/96
1100

2
4

SB25B
C

LT-SB-26
SB2602

SOIL
ug/kg

1
5

09/24/96
1150

0
2

SB26
C

LT-SB-26B
681012

SOIL
ug/kg

1
11

09/24/96
1249
10
12

SB26B
C

LT-SB-27
SB2702

SOIL
ug/ka

1
5

09/24/96
1440

0
2

SB27
C

LT-SB-27B
B27B46

SOIL
ug/kg

1
22

0904/96
1540

4
6

SB27B
C

LT-SB-28
SB2824

SOIL
ug/kg

1
5

09/25/98
1000

2
4

SB28
C

LT-SB-28B
B28B46

SOIL
ug/kg

1
12

09/25/98
1019

4
6

SB28B
C

LT-SB-29
LTSB29

SOIL
ug/kg

1
10

08/27/96
1050

3
5

SB29
A

LT-SB-31
LTSB31

SOIL
ug/kg

1
21

08/28/96
1115

3
5

SB31
A

LT-SB-32
LTSB32

SOIL
ug/kg

1
19

08/28/96
1200

3
5

SB32
A

LT-SB-33
LTSB33

SOIL
ug/kg

1
16

08/28/98
0915

3
5

SB33
A

Chloromethane
Bromome thane
Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
Carbon Dlsufflde
1.1-Dichtoroelhene
1,1-Dichtoroethane
1 .2-UlllNUIUelll6IIB (lOlM)

Chloroform
1.2-DtcMoroellMne
2-Buianone
1.1.1-TricMoRNtwm
Carbon Tetradilortde
BromodleMoromelham
1 ,2-Dichloropropane
cis-1 ,3-Dlchloropropene
Thchloroethene
Dibromochloromethane
1 ,1 .2-Trichloroethane
Benzene
trans-1 .3- Dichloropropene
Bromoform
4-Methyl-2-Pentanone
2-Hexanone
Tetrachloroelhene
1 .1 .2.2-Tetrachtoroethane
Toluene
Chlorobenzene
Ethytbenzene
Styrene
Xylenes (total)

..................................

27 E

6 J

..................................

4 J
39

4 J

;:::::::::
I..............................

.......................
> >

:::::::::
...............................

:.::...:.::::..
........

50 E

——— —— --1

. ...........

................................

................................

................................................................

................................

................................

................................

2 Jj
41 E
3 J

9 J

..................................

a
2" J

........I......:...........

............................
................................

56E
7 J

10 J

................................

................................

................................

:::.::::::
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SITE N*...*: LI TUNGSTEN
PROJECT t: 8001-202
EPACASENO: NA
LAB NAME: MAXIM

VOLATILE ORGANIC DATA
SOIL BORINGS

VOLATILES
Sample ID No
Traffic Report No.
Matrix
Unit]
Dilution Factor
Percent Moisture
Sample Date
Sample Time
Beginning Depth
Ending Depth
Site ID
Parcel

Chloromelhane
Bfomome thane
Vinyl Chloride
Chloroethane
Mettiylene Chloride
Acetone
Carton DIsulMe
1,1-Dtchtoroethene
t.l-Dfchloroetnane
1.2-DkMoroettMiw (total)
Chloroform
1.2-LHchloroetfiane
2-Butanone
1.1.1-Trichtoroelhane
Cartoon TetracMorldfl
Bromodichloi omelhane
1 ,2-Dlchloropropane
els- 1 ,3-Dichloropropene
Trichloroethene
Dibromochloromethane
1.1 .2-Trichloroethane
Benzene
trans- 1 ,3-Dichloropropene
Bromoform
4-Methyl-2-Penlanone
2-Hexanone
Tetrachloroethene
1.1 ,2.2-Tetrachloroelhane
Toluene
Chlorobenzene
Ethylbenzene
Styrene
Xylenes (total)

LT-SB-34 LT-SB-DUP04
LTSB34 BDUP04

SOIL SOIL
ug/kg ug^tg

1 1
12 13

08/28/96 08/28/96
0845 0845

1 1
3 3

SB34 SB34
A A

59 E 78 E

1 6 J

2 J
9 J 10 J

.........................................................................
..................................... . .

.........................................................................

........................................... ... . ..........

LT-SB-35
LTSB35

SOIL
ug/hg

1
11

OB/28/96
0815

1
3

SB35
A

................................

55 E
7 J,

7 J

.................................

i J

3 J

j.

LT-SB-36
LTSB36

SOIL
ug/kg

1
7

8/27/96
1605

1
3

SB36
A

2 J

::::::::

...............................
....... ..... _ .
...........................
...........:.............:...............................

LT-SB-37
LTSB37

SOIL
ug/kg

1
15

6127196
1530

1
3

SB37
A

..................................
U.— ......——,

..........

LT-SB-40
LTSB40

SOIL
ug/kg

1
19

9/6/96
1005

2
4

SB40
C

5 J

7 J

..........................?..£

.................................
2 J

2 J

LT-SB-41 LT-SB-DUP10
LTSB41 BDUP10

SOIL SOIL
tig/kg ug/kg

1 1
10 28

09/23/96 09/23/96
1339 1339

4 4
8 8

SB41 SB41
C C

2 J

. . .. .......... .

........................:..:......................................

.I.................................................................

....:" . ..........................

LT-SB-42
LTSB42

SOIL
ug/kg

1
15

09/23/98
1846

4
8

SB42
C

3 J
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SITE S Ll TUNGSTEN
PROJECT*: 8001-202
EPACASENO: NA
LAB NAME: MAXIM

VOLATILES
Sample ID No.
Traffic Report No
Matrix
Units
Dilution Factor
Percent Moisture
Sample Date
Sample Time
Beginning Depth
Ending Depth
Site ID
Parcel

VOLATILE ^,<GANIC DATA
MONITORING WELL BORINGS

LT-SB-MP-2D
MP2D13

SOIL
ug/kg

1
25

09/26/98
1300

1
3

MP2D
A

LT-SB-MP-4D
MP4D13

SOIL
ug/kg

1
8

08/29/96
1010

1
3

MP4D
C

LT-SB-DUP-05
BDUP05

SOIL
ug/kg

1
7

08/29/96
1010

1
3

MP4D
C

LT-SB-MP-4DB
P4DB35

SOIL
ug/kg

1
6

08/29/96
1020

3
5

MP4DB
C

LT-SB-MP-5
BMP502

SOIL
ug/kg

1
11

09/05/96
1330

0
2

MPS
B

LT-SB-MP-5B
SB 1820

SOIL
mg/kg

1
20

09/05/96
1550

18
20

MP5B
B

LT-SB-MP-6
BMP602

SOIL
ug/kg

1
15

08/28/96
1400

0
2

MPS
A

LT-SB-MP-6B
MP6824

SOIL
ug/kg

1
13

08/28/98
1410

2
4

MP6B
A

LTSBMP-8D
MP8D02

SOIL
ug/kg

1
a

09/1 8/96
0915

0
2

MPBD
B

Chloromelhane
Bromomettiane
Vinyl Chloride
Chloroe thane
Methylene Chloride
Acetone
Carbon Dlsulfkte
1.1-DlcMoroelhene
1.1-Dlchloroelhane
1 .2 DtcMoroethene (total)
Cntoiufufiii
1.2-DtartoroelhMW
2-Butanone
1.1.1-Trfchtoroelhane
Caiboii TelfacMorida
Bromodichkxonwthane
1 .2-Dtchkxopropane
ds-1 .3-Dlchkxopropene
Trichloroelhene
Dibromochloromethane
1 ,1 ,2-Trichloroethane
Benzene
trans-1 ,3-Dichloropropene
Bromofonn
4 Melhyl 2-Penlanone
2-Hexanone
Telrachloroelhene
1 .1 .2.2-Telrechloroelhane
Toluene
Chlorobenzene
Ethylbenzene
Styrene
Xylenes (total)

............

7 J

i j

. . ............

'

..........................................

......... ..... ,
J.. ..............................................

..............................................

........................................
:::::::::::::
;. '"""" """""" '""

j. ........
j

..................... .

3 J

........................................

........................................

::::::::::::

* '
:::::::::::::
i
......................................

i.......

i:::......:::..................................................
...............................

..

........................................

i

.

1........ ............................ .j

...j
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O
to
to
O
to
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SITE K. _ L! TUNGSTEN
PROJECT* 8001-202
EPACASENO.: NA
LAB NAME: MAXIM

VOLATILE uriGANIC DATA
MONITORING WELL BORINGS

VOLATILES
Sample ID No.
Traffic Report No.
Matrix
Units
Dilution Factor
Percent Moisture
Sample Date
Sample Time
Beginning Depth
Ending Depth
Site ID
Parcel

Chloromelhane
Bromometnane
Vinyt Chloride
Chloroethane
Methylene Chloride
Acetone
Carbon Dlsulffde
1.1-Dtchloroethene
1.1-DkMoroethane
1 .2-DtcMoroethene (total)
Cntorofonn
1 ,2 Dtchkxoelhane
2-Butanon*
1.1.1-Trtchtoroethane
Carbon TdraehlorirJ*
BromodTcMoromelhene
1 ,2-Dichloropropane
cls-1.3-Dichloropropene
Trichloroelhene
Dibromochloromethane
1,1.2-Trichloroethane
Benzene
trans-1 ,3-Dichloropropene
Bromotorm
4 Methyl-2-Penlanone
2-Hexanone
Telrachloroethene
1 . 1 .2.2-Tetrachloroethane
Toluene
Chlorobenzene
Elhylbenzene
Styrene
Xylenes (total)

LT-SB-MP-8DB
PBDB48

SOIL
ug/Vg

1
10

09/18/96
0940

4
6

MP8DB
B

..............................................

............

LT-SB-MP-9D LT-SB-DUP-08
MP9D02 BDUP08

SOIL SOIL
ug/kg ug/kg

1 1
15 12

09/04/96 09/04/96
1207 1207

0 0
2 2

MP9D MP9D
B B

........... ............ .....................
....... ......... ....................................

....................... .. .. .....................

'..............."""..... """........ '""" "'""
... ............

............................................................................

.

LT-SB-9DB
B9DB24

SOIL
ug/Vg

1
14

09/04/96
1211

2
4

MP9DB
B

.... ................ ...........

...

............................................

............................................

.........................................

..........................................

............................ ........

............................................

LT-SB-MP-11D
P11D02

SOIL
ug/kg

1
5

09/25/96
1601

0
2

MP11D
C

.

3 J

..........................................

LT-SB-MP-11DB
1DB810

SOIL
ug/kg

1
14

09/25/96
1640

8
10

MP11DB
C

5 1
is

........................ ..............

...

................................................

.....

::::::::::::::
.I..................:......................
::::::::::::::

I:.:::::......................

LT-SB-MP-16S
P16S02

SOIL
up/kg

1
11

10/KV96
1345

0
2

MP16S
C

........................................J

........................................

.................. ..... .............

........................................

LT-SB-MP-16SB
P16S24

SOIL
ug/kg

1
17

10/10/98
1410

2
4

MP16SB
C

12 J

...............................:::....................................................

..............................................

W
ototo
ow



SITENAMt LI TUNGSTEN
PROJECT * 8001-202
EPACASENO.: NA
LAB NAME: MAXIM

VOLATILES
Sample ID No.
Traffic Report No.
Matrix
Units
Dilution Factor
Percent Moisture
Sample Date
Sample Time
Beginning Depth
Ending Depth
Site ID
Parcel

VOLATILE ORGANIC DATA
MONITORING WELL BORINGS

LT-SB-MP-18
MP1B02

SOIL
ug/kg

1
16

09/03/96
1515

0
2

MP18
C

LT-SB-MP-18B
P18B24

SOIL
ug/kg

1
16

09/03/96
1520

2
4

MP18B
C

LT-SB-MP-20
MP2002

SOIL
ug/kg

1
8

09/09/96
1345

0
2

MP20
A

LT-SB-MP-20B
P20B23

SOIL
mg/kg

1
9

09/09/96
1355

2
3

MP20B
A

LT-SB-MP-22
MP2213

SOIL
ug/kg

1
13

08/21/96
1455

1
3

MP22
A

LT-SB-MP-22B
P22B35

SOIL
ug/kg

1
12

08/21/96
1500

3
5

MP22B
A

LT-SB-MP-22D
MP22D
SOIL
ug/kg

1
10

08/13/98
1230

1
3

MP22D
A

LT-SB-MP-22DB
MP22DB

SOIL
ug/kg

1
11

06/13/96
1245

3
5

MP220B
A

Chloromethane
Bromomethane
Vinyl Chloride
Chloroelhane
Methylene Chloride
Acetone
Carbon Dlsufflde
1.1 Dtchloroethene
1.1 Dtchtoroethane
1.2-Dkhtoroetiene (total)
Cnlorofonn
1 , 2- DlCrHOrO6tnAn6
2-Bulanone
1.1.1-Trichtoroethane
Carbon TetrachkxWe
Bromodlchloromethane
1 ,2-Dlchloropropane
cis-1 .3-Dichloropropene
Trichloroethene
Dibromochloromethane
1.1.2.Trichloroethane
Benzene
Iran! 1 ,3-Dichloropropene
Bromoform
4-Methyl-2-Penlanone
2-Hexanone
Tetrachloroethene
1.1.2.2-Tetrachloroethane
Toluene
Chlorobenzene
Ethylbentene
Styrene
Xylenes (total)

B

3 J

I.........................................
t

.........................................

- ' 26

......................................... 1 J

7 J

4 J

.............................III

...........................................

............................................

39 E

...........................................

.............................................

6 J

:::::::::::•••••••"

45

...........

2 J
190 Ej

52

..........................................

ir

f ' .......

:::::::::::::

............................................

.....................

......................................................................................

17

..........................................

..........................................

...........................................

.... ... ........... ........ ..

16

..............................................

I

' io J

10
oto
to
o
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SITE NAME: .. -tlGSTEN
PROJECT *: 8001-202
EPACASENO: NA
LAB NAME: MAXIM

VOLATILES
Sample ID No.
Traffic Report No.
Matrix
Units
Dilution Factor
Percent Moisture
Sample Dale
Sample Time
Beginning Depth
Ending Depth
Site ID
Parcel

VOLATILE: UHGANIC DATA
SURFACE SOIL

LT-SS-01
LTSS01

SOIL
ug/kg

1
e

09/04/96
1211

0
2

SS01
A

LT-SS-02
LTSS02

SOIL
ug/kg

1
3

09/05/96
1423

0
2

SS02
A

LT-SS-03
LTSS03

SOIL
ug/kg

1
28

09/05/96
1454

0
2

SS03
A

LT-SS-04
LTSS04

SOIL
ug/kg

1
18

09/05/98
1545

0
2

SS04
c

LT-SS-05
LTSS05

SOIL
ug/kg

1
4

09/06/96
1125

0
2

SS05
A

LT-SS-06
LTSS06

SOIL
ug/kg

1
2

09/06/98
1331

0
2

ssoe
B

LT-SS-07
LTSS07

SOIL
ug/kg

1
4

09/06798
1404

0
2

SS07
A

LT-SS-08
LTSS08

SOIL
ug/kg

1
12

09/09/96
1135

0
2

SS08
B

LT-SS-09
LTSS09

SOIL
ug/kg

1
10

09/11/96
1345

0
2

SS09
A

LT-SS-10
LTSS10

SOIL
uj/kg

1
6

09/11/96
1445

0
2

ssio
c

LT-SS-11
LTSS11

SOIL
ug/kg

1
38

09/20/96
1058

0
2

SS11
C

LT-SS-DUP09
SDUP09

SOIL
ug/kg

1
35

9/20/96
1100

0
2

SS11
C

LT-SS-12
LTSS12

SOIL
ug/kg

1
48

09/20/96
1200

0
2

SS12
C

Chloromethane
Bromomethane
Vinyl Chloride
Chloroelhane
Methylene Chloride
Acetone
Carbon DIsulMe
1.1-Dlchloroethene
1.1-Dichloroethane
1 ,2-Oicnloroelhene (total)
CntOfOfOfffl
1.2-DkMoroelharw
2-Butanone
1.1,1-Trichtofoelhane
Carbon TelracNoride
BromodkNoronwttiane
1 ,2-Dlchloropropane
cis-1 ,3-Dichloropropene
Trichloroelhene
Dibromochloromethane
1.1.2-Trichloroethane
Benzene
trans-1 ,3-Dichloropropene
Biomoform
4-Methyl-2-Pentanone
2-Hexanone
Tetrachloroethene
1 ,1 .2.2-Tetrachloroethane
Toluene
Cnlorobenzene
Ethylbenzene
Styrene
Xylenes (total)

. .......

........................ ..

...................................

...................................

................................
.

2 J

.................................
.. .

.................................

'. '.:... . .
2 J.................................

................................

................................

'

................................

................................

::::::::

. . ...

j
4 J

.............................J
...........

................

..........

......J....J

""""""""................

................................

................................

L ............ ... ?J

10 J

................................

._;:::.

................................

4 J

.

.................................

.................................

16

4 J

...........................

4 j

' . ............ ..H

................................

................................

................................

4 J

____

3 J

I

..........................

..........................

u........ .

.................................
,_............._.
................ ..

::::::::::::]

. ............... — ...
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o
to
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o
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SITE Nn,.,i LI Tungsten
PROJECT*: 8001-202
ERA CASE NO.: NA
LAB NAME: Maxim Technologies

VOLATILES
Sample ID No.
Traffic Report No.
Matrix
Units
Dilution Factor
Percent Moisture
Sample Dale
Sample Tkne
Beginning Depth
Ending Depth
Site ID
Parcel

VOLATILE URGANIC DATA
TEST PITS

LT-SB-TP-01 LT-SB-TP-DUP LT-SB-TP-02 LT-SB-TP-03 LT-SB-TP-04 LT-SB-TP-05 LT-SB-TP-08 LT-SB-TP-07 LT-SB-TP-08
SBTP01

SOIL
ug/kg

1
22

08/13/96
1355

1
2

TP01
B

SBTPDU
SOIL
ug/Vg

1
20

08/13/98
1355

1
2

TP01
B

SBTP02
SOIL
ug/kg

1
12

08/14/96
0946

1
2

TP02
B

SBTP03
SOIL
ug/kg

1
17

08/15/96
1350

0
1

TP03
B

SBTP04
SOIL
ug/kg
I
II

08/15/96
0948

4
5

TP04
B

SBTP05
SOIL
ug/kg

1
29

08/15/96
1152

0
1

TP05
B

SBTP06
SOIL
ug/kg
I
II

08/14/96
1429

2
3

TP06
B

SBTP07
SOIL
ug/kg

1
9

08/16/96
1046

1
2

TP07
B

SBTP08
SOIL
ug/Vg

1
14

08/20/96
1440

0
1

TP08
C

Chloromelhane
Bromomethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
Carbon Disuffide
1.1-Dichkxoethen*
1.1-Dfchloroettiane
1.2-D»chloroethene (total)
CnfOrofonn
1,2-Dlchtoroethan«
2-Butanone
1.1,1-Trtchloroethaoe
Carbon TetracMortde
Bromodlchloroniettiane
1 ,2-Dichloropropane
ds-1 ,3 Dichloropropene
Trichloroethene
Dibromochloromelhane
1 .1 ,2-Trtchloroelhane
Benzene
Irans- 1 .3-Dichloropropene
Bromolorm
4 Meltlyl 2 Pentanone
2-Hexanone
Tetrachloroethene
1 .1 ,2.2-Tetrachloroethane
Toluene
Chlorobenzene
Elhylbenzene
Styrene
Xylenes (total)

..........................

..................................................................g.g.....

................................................................. w.

•••••••••»••••••••••••••— •-•—————-••--Hre

............................................................................

3 J

::::::::::................................. .................................................... .
1
t

.................................
I•.................................

.................................

!
. . . .................

___
oo
o
to
to
o
0\

NOTES:
Blank Space • compound analyzed for.

but not detected
B - compound found in lab blank as well

as sample, indicates possible/probable
blank contamination

E - estimated value
J - estimated value, compound present

below CRQL but above IDL
R - analysis did not pass EPA QA/QC

N - presumptive evidence of Ihe presence
of Ihe material

NR • analysts not required
Detection limits elevated If Dilution Factor
> t and/or percent moisture > 0%.

K M0130JWIHEPTVMTAWOA!(TP XLS|lwt pti
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SITE N. _ LI TUNGSTEN
PROJECT* 8001-202
ERA CASE NO: NA
LAB NAME: LABORATORY RESOURCES

VOLATILES
Sample ID No.
Traffic Report No.
Matrix
Units
Dilution Factor
Percent Moisture

VOLATILE ORGANIC DATA
GROUNDWATER - ROUND 1

LT-GW-GM-1
GM-1

WATER
Ug/L

1

LT-GW-GM-2
GM-2

WATER
Ug/L

1

LT-GW-GM-7
GM7

WATER
ug/L

1

LT-GW-GM8
GM8

WATER
ug/L

1

LT-GW-GM-9
GM9

WATER
ug/L

1

LT-GW-GM10
GM10

WATER
ug/L
10

LT-GW-GM11
GM11

WATER
ug/L

1

LT-GW-GM12
GM12

WATER
ug/L

1

LT-GW-GM-1 3
GM13

WATER
ug/L

1

Chtoromethane
Bromomethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
Carton Dlsulflde
1,1-Dlchloroethene
1.1-Dichloroethane
1 .2-Dtehloroethene (total)
Chloroform
1,2-Dfchloroethane
2-Butanone
1.1,1-Trtchloroethane
Cartoon Tetracnloflde
Bromodlchkxomethane
1 ,2-Olchkxopropane
ds-1 ,3-Dfchloropropene
TrtchloroetherM
Dlbromochloromettiane
1.1.2-Trichkxoettiane
Benzene
trans-1 ,3-Olcnloropropene
Bromoform
4-Methyl-2-Penlanone
2-Hexanone
Tetrachloroethene
1 ,1 ,2.2-Tetrachloroethane
Toluene
Chlorobenzene
Ethylbenzene
Styrene
Xytenes (total)

— ................. .............

8.5 J

................ g-j

4.1 "J

' S§""'

3 1 J

ib B

....................................
..............................

....................................
...

,

....................................

""I:....................
"""""".............I.:.................................

..................................

..................................

.. ...........

..................................

..................................

. . ....„...,.

21 J
75 J

520

1200
170

" 320

110

..........................................

..................... ..

........................................

........................................

.......................................

.....................

"""""""""•"•"'•"20"!"

6 J

u_™"'" TJ

......................................

.....................................

. ...

-——"——-
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SITE Nn..,c LI TUNGSTEN
PROJECT* 8001-202
EPACASENO: NA
LAB NAME: LABORATORY RESOURCES

VOLATILES
Sample ID No.
Traffic Report No.
Matrix
Units
Dilution Factor
Percent Moisture

VOLATILE ORGANIC DATA
GROUNDWATER- ROUND 1

LT-GW-GM14A
GM14A
WATER

ug/L
1

LT-GW-GM14B
GM14B
WATER

ug/L
1

LT-GW-EMW-1
EMW1

WATER
ug/L
11.1

LT-GW-EMW4
EMW4

WATER
ug/L

1

LT-GW-MW8S
MW8S

WATER
ug/L
33.3

LT-GW-MW8D
MW8D
WATER

ug/L
250

LT-GW-MW100
MW10D
WATER

ug/L
227.3

LT-GW-MP-2D
MP-2D
WATER

Ug/L
1

Chkxomethane
Bromomethane
Vinyl ChlorWe
Chtoroethane
Methylene Chloride
Acetone
Carbon Disulfide
1,1-Dtehkxoelhene
1.1-Dlchloroelhane
1,2-Dtehtoroetriene (total)
Chlorotorm
1,2-Olchloroethane
2-Butanone
1.1.1-Trichloroethane
Carbon TetracrriorUe

1,2-Ofchlorooroparw
cts- 1 .3-Dtehlorooropene
Trichlorotfthene
Dibromochlorornethane
1,1.2-Trlchloroetnane
Benzene
trans- 1 , 3-Dtehloropropene
Bromoform
4-Methyl-2-Penlanone
2-Hexanone
Tetrachloroethene
1 . 1 ,2.2-Tetrachloroethane
Toluene
Chlorobenzene
Ethylbenzene
Slyrene
Xylenes (total)

280 D............._... ......... ................

72

1" J...........................................

i J

........................... .........

250

1300

. ...........

.......................

860

160 J
1000

17000

.. ....... "gjĵ -.

[ 4000

160 j

770

1400

52 j

230 j

i2"6660
17666

650 j
3600

i'5'6666
——— ——— 23Q-J

790 J
15000
15000

15000

540 J

17666

3100........................................
64666

'2100 j

i'iooo

4800
14000

—— ——— "Iggg-j
68000

""""""""""" "22"60"J

"""??o6""
7000

31000

..................... • .gjg.-j

[:::::::::::::

' 6666

BSOOd D

[ 5866

32066

\~———n-~
'""""""""28"""

........................ .^^.

.. ............._..„.....

.............................. ,8_j

87

................................

6"i
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SITE K LI TUNGSTEN
PROJECT »: 8001-202
ERA CASE NO : NA
LAB NAME: LABORATORY RESOURCES

VOLATILES
Sample ID No.
Traffic Report No.
Matrix
Units
Dilution Factor
Percent Moisture

VOLATILE urtGANIC DATA
GROUNDWATER - ROUND 1

LT-GW-MP-4
MP4

WATER
ug/L

1

LT-GW-MP-5
MPS

WATER
ug/L

1

LT-GW-MP-6
MP-6

WATER
Ug/L

1

LT-GW-MP11D
MP11

WATER
ug/L

1

LT-GW-MP-16S
MP16S
WATER

ug/L
1

LT-GW-MP-16D
MP16D
WATER

ug/L
1

LT-GW-MP-17
MP-17

WATER
ug/L

1

LT-GW-MP18S
MP18S
WATER

ug/L
1

Chkxomethane
Bromomethane
Vinyl Chloride
Chkxoethane
Metnytene Chloride
Acetone
Carbon Dlsulflde
1.1-Dichloroethene
1,1-Dichloroethane
1 .2-Otehtoroethene (total)
Chloroform
1.2-Dlchloroethane
2-Butanon*
1.1.1-TricWoroelhane
Carbon TelracMorMa
Bromodlchlorometriane
1.2-Dtehloropropane
d». 1 ,3-Dlehloropropene
Trtcl tloi ooU wi 16
Dibromochloromethane
1.1.2-Trichloroelhane
Benzene
trans- 1 ,3 Dtchlotopropene
Bromoform
4-Methyl-2-Pentanone
2-Hexanone
Tetrachloroethene
1 ,1 .2,2-Tetrachtoroethane
Toluene
Chlorobenzene
Ethylbenzene
Styrene
Xylenes (total)

5 j
i' J
6 J

......................................

.....................................

22 J

.....................................

7.1 j

3700

— •——— VjT'j

f———————

...................................

......................................

...... . . ..,...„.„ .. .

120

.................................... ....,

.. ... ....... . .

..
1 J

p...................................

J

..............................

.............................................

.............................................

41

. .....

220

............................................

. ..... ....... ...................

. ..... ..
.............................................

::::::::::::::

.................................

69

.........................................

.._.........
h........................__.e

...... .......——-.j

28

5 j

25

16

.........................................

29 j

'
48 J

f 3 j

1 J

. .............................
...........................................

2 J
. .......... ...y

2 J

9 J
........ .......

..... ..... .„.„..„

1..................................5.J
1 1 J
i 1 j!

i 1 J!__»,
| 9J'

K\M01302MIREPT>OATA\VOA^aW-Rt K



SITE K J TUNGSTEN
PROJECT*: 8001-202
ERA CASE NO.: NA
LAB NAME: LABORATORY RESOURCES

VOLATILES
Sample ID No.
Traffic Report No.
Matrix
Units
Dilution Factor
Percent Moisture

VOLATILE vjKGANIC DATA
GROUNDWATER - ROUND 1

LT-GW-MP18D
MP18D
WATER

ug/L
1

LT-GW-MP-19O
MP19D
WATER

ug/L
1

LT-GW-MP-20
MP-20

WATER
Ug/L

1

LT-GW-MP-21D
MP-21D
WATER

Ug/L
5

LT-GW-MP-22
MP-22

WATER
Ug/L

1

LT-GW-MP-22D
MP-22D
WATER

Ug/L
1

LT-GW-DUP-04
DUP04
WATER

ug/L
1

Chkxomettiane
Brofnomethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
Carbon Disulfide
1.1-Dlchloroethene
1,1-Dichloroethane
1 ,2-Dlchkxoethene (total)
Chloroform
1.2-Dfchloroetnane
2-Butanone
1.1,1-Trlchloroethane
Carbon Tetrachtortde
Bromodlchlorontethww
1,2-Dlchtoropropane
da- 1 ,3-Dichloropropene
Trichkxoettwne
Dibromochloromethane
1,1,2-Trichtoroethane
Benzene
trans- 1 ,3-Dlchloropropene
Bromoform
4-Methyl-2-Penlanone
2-Hexanone
Tetrachloroethene
1 . 1 .2,2-Tetrachtoroethane
Toluene
Chlorobenzene
Ethylbenzene
Styrene
Xylenes (total)

.____
4 J

3 J... ....... .......... .....................

" '""'"

.................................................

.

13

........................... .
i

j.................................................

...................... ....__jj

3800 E

""•" "-Tpnr

....................................

........................._

14 J

420

. .. .i;__

.........................................

'590

. ......................

........................................

- • 1

ii B"

'

.................................................

, .... .....

. ..............................

................... .... . i

..................................................

o
10
to

NOTES:
Blank Space - compound analyzed for,

but not detected
B - compound found in lab blank as well

as sample. Indicates possible/probable
blank contamination

E - estimated value
J - estimated value, compound present

below CRQL but above IDL

R - analysis did not pass EPA QA/QC
N - presumptive evidence of the presence

of the material
NR - analysis not required
Detection limits elevated if Dilution Factor
> 1 and/or percent moisture > 0%
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SITE NAME1I TUNGSTEN
PROJECT »: 8001-202
ERA CASE NO: NA
LAB NAME: ITS

VOLATILES
Simple 10 No.
Traffic Report No.
Matrix
Units
Dilution Factor
Percent Moisture

VOLATILE ORGANIC DATA
GROUNDWATER - ROUND 2

Note: These samples were collected during the second round of groundwater sampling.

LT-GW-GM-1
GM1

WATER
ug/L
50

LT-GW-GM-2
GM2

WATER
ug/L

1

LT-GW-GM-7
GM7

WATER
ug/L

1

LT-GW-GM-8
GM8

WATER
ug/L

1

LT-GW-GM-9
GM9

WATER
ug/L

1

LT-GW-GM-10
GM10

WATER
ug/L

5

LT-GW-GM-11
GM11

WATER
ug/L

1

LT-GW-GM-1 2
GM12

WATER
ug/L

1

LT-GW-GM-1 3
GM13

WATER
ug/L

1

Chtoromethane
Bromomethane
Vinyl Chloride
Chkxoethane
Methytene Chloride
Acetone
Carbon Dlsulfide
1.1-Dichloroethene
1.1-Olchloroethane
1.2-Dfcnloroetiiene (total)
Chlorofomi
1,2-Dtahloroethane
2-Butanone
1.1.1-Trtchkxoethane
Carbon Tetrachloride
Bromodichloromethane
1.2-Dtchkxopropane
ds-1 ,3-Dlchloropropene
Trichkxoethene
Oibromochloromethane
1.1.2-Trtahtoroethane
Benzene
trans- 1 ,3-Dichloropropene
Bromoform
4-Methyl-2-Pentanone
2 Hexanone
Tetrachtoroethene
1 . 1 .2.2-Tetrachtoroethane
Toluene
Chlorobenzene
Ethylbenzene
Styrene
Xylenes (total)

96 J

3700

2200

6900

I

4 J

.................................

1 J
10 E

..................................
4 J

...................................

6 J

1

. .

..........................................

..........................................

.........................................

..... ........................... .....

38 J
280

680

180

..........................................

———is-

1 J:::::::::.9.j

i

...................... .,

....................

..................

:::::::::::........................................

........ ..............g...j.

•"""••" o

......................................

:::::::::::
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SITE NAME1I TUNGSTEN
PROJECT* 8001-202
EPACASENO.: NA
LAB NAME ITS

VOLATILES
Sample 10 No.
Traffic Report No.
Matrix
Units
Dilution Factor
Percent Moisture

VOLATILE ortGANIC DATA
GROUNDWATER- ROUND 2

LT-GW-GM-14A
GM14A
WATER

ug/L
1

LT-GW-GM-14B
GM14BDL
WATER

ug/L
10

LT-GW-GM-15
GM15

WATER
ug/L

1

LT-GW-EMW-1
EMW1

WATER
ug/L
7.7

LT-GW-EMW-4
EMW4

WATER
ug/L

1

LT-GW-MW-8S
MWBS

WATER
ug/L
833

LT-GW-MW-8D
MW8D

WATER
ug/L
5556

LT-GW-MW-10D
MW10O
WATER

ug/L
500

LT-GW-MP-2D
MP2D

WATER
ug/L

1

Chtoromethane
Bromomethane
Vinyl Chloride
Chtoroethane
Methytene Chloride
Acetone
Carbon DlsuWide
1.1-Dichloroethene
1,1-Oichloroethane
1,2-Dlchloroetriene (total)
Chtoroform
1.2-Dtehtoroethane
2-But«noiw
1.1.1-Trtchtoroettune
Carbon Tetrachlorlde
Bromodlchlofomethane
1 ,2-Dtchtocopropane
ds-1 .3-Dichk)ropropen«
Trichloroethene
Dibromochloromethane
1.1.2-Trichk)roethane
Benzene
trans- 1 . 3-Dichloropropene
Bromolorm
4-Methyl-2-Pentanone
2-Hexanone
Tetrachkxoethene
1.1,2.2-Tetrachloroethane
Toluene
Chlorobenzene
Ethylbenzene
Styrene
Xylenes (total)

.........................................

.........................................

...........................................

I

'i J......... ....................

...........................................

j

""""""................ .:.. . ............................ jj

70 J4

210 j

.....................................

1100 j

..... ............... . .

.......................................J

J
J............................................

. .................. J

.

........................ .\

.j......... . . ............................................
.

..........................._...,
14000

4800

4600

1200

460 J

55000

•••••"•••••••"••••"•34661
166666 j

16000

20666""

7966

2 8"66 J..... . . . .
53000

21 66 J

12606

13000 E

2600 j
————ggggg--

•""""""""466o"3

12000

""""""""""""SS'ooo"""'

............................................

............................................
4

• " • • 7800

90000

7600 j

36666

86........................ „.,......

......................... ̂

96

.....................................

.......................... _

.......................................i

K \8001207WIREPT1OAIA\VOAHOW-M XL



VOLATILE OKGANIC DATA
GROUNDWATER- ROUND 2
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SITE NAMEtl TUNGSTEN
PROJECT f: 8001-202
ERA CASE NO: NA
LAB NAME: ITS

VOLATILES
Sample ID No
Traffic Report No.
Matrix
Units
Dilution Factor
Percent Moisture

LT-GW-MP-4
MP4

WATER
ug/L

1

LT-GW-MP-5
MP5

WATER
ug/L

1

LT-GW-MP-6
MP6

WATER
ug/L

1

LT-GW-MP-11D
MP11D
WATER

ug/L
1

LT-GW-MP-16S
MP16S
WATER

ug/L
1

LT-GW-MP-16D
MP16D
WATER

ug/L
1

LT-GW-MP-17
MP17

WATER
ug/L

1

LT-GW-MP-18S
MP18S
WATER

ug/L
1

LT-GW-MP-18D
MP1BD
WATER

ug/L
1

Chkxometfiane
Bromomethane
Vinyl Chloride
Chloroethane
Methytene Chloride
Acetone
Carbon DlsulfkJe
1,1-Dlchloroethene
1.1-Dlchkxoethane
1,2-Dichloroethene (total)
Chloroform
1.2-Dlchloroethane
2-Bulanon*
1.1,1-Trlchloroemane
Carbon Tetrachtoride
Bromodlchkxomethane
1 ,2-Dlchloropropane
cls-1 ,3-Dlchloropropene
Trlchloroethene
Dlbromochtoromelhane
1,1.2-Trichloroethane
Benzene
trans-1 ,3-Dichloropropene
Bromotorm
4-Methyl-2-Pentanone
2-Hexanone
Tetrachloroethene
1 ,1 ,2.2-Tetrachtoroethane
Toluene
Chtorobenzene
Elhylbenzene
Styrene
Xylenes (total)

I
j

........ .. ........

t 4 J

... . .. ..̂

""•""""""""""""6"J

..........................................J.............................................

i . .. .
..... . ............. ........i.........................................

25 """"""""""""""""""9"jj

. .......... ..„...___..

........................................|........................................

i

30

......................................... ...................... ............. j

1 J
...............................„.._......

8 J. . ......... ......——j......

"" —————— "J

..... ............._._5.....

•—— —— ——— — g-j

............................ —— Tj

"""""""""""""""""""TJ

2 J
U i i

... i
I

i. i
i " """
!

.................................^^
i i

......................................... .........................................i................̂

j j
1......................................... ......................................... ...................................g.....,................................................|

......................................... ......................................... .................................._..„., .... . . . . . .........
............................................................................. ................................................................. ....̂

................ ................. .................................................................................... ....^^ ..........................................j...............................................
. . . ..................................................................................... . 4 Jj . . . . .

.................................................................................................................. .j....................................... ............................._



VOLATILE ORGANIC DATA
GROUNDWATER- ROUND 2

SITE NAME LI TUNGSTEN
PROJECT*: 8001-202
ERA CASE NO: NA
LAB NAME: ITS

VOLATILES
Sample ID No.
Traffic Report No.
Matrix
Units
Dilution Factor
Percent Moisture

LT-GW-MP-19D
MP19D
WATER

ug/L
1

LT-GW-MP-20
MP20

WATER
ug/L

1

LT-GW-MP-21D
MP21D
WATER

ug/L
5

LT-GW-MP-22
MP22

WATER
ug/L

1

LT-GW-MP-22D
MP22D
WATER

ug/L
1

LT-GW-DUP-05
DUP05
WATER

ug/L
1

LT-GW-DUP-06
DUP06
WATER

ug/L
1

Chkxomethane
Bromomethane
Vinyl Chloride
Chtoroelhana
Methytone Chloride
Acetone
Carbon Dlsulfide
1.1-Dlchloroethene
1.1-Dlchloroetnane
1.2-Dtehloroetnene (total)
Chloroform
1.2-Dtchtoroethane
2-Butanone
1,1 ,1-Trichtoroelhane
Cartoon Tetrachloride
Bromodlchloromethane
1 ,2-Dlchloropropane
cls-1 .3-Dichloropropene
Trichkxoethene
Dibromochloromethane
1,1,2-Trlchloroethane
Benzene
trans-1 ,3-Dichloropropene
Bromoform
4-Methyl-2-Pentanone
2-Hexanone
Tetrachloroethene
1 . 1 .2.2-Tetrachloroethane
Toluene
Chlorobenzene
Ethylbenzene
Styrene
Xylenes (total)

.........._....... ............ 3 j

I:::::::..................
94

2 jj

3 J
1 Jj
6 J

8 J

...........................6...J.J
J

65

....................................
11

J....................................

....................................

....................................

....................................

.......................................J

16 J

530

•—•••••••— w\
!::::::::::::.........................................

.........................................
700

___________

.........................................

.........................................

... ... .. ... .... i
.......................................J

.......................................

.......................................

68 i

4 J

I

<

.................................................
...................................................:

09 J

:::::::::::
"

.........................................

UJ
o
to
to
H

NOTES:
Blank Space - compound analyzed for.

but not detected
B - compound found In lab blank as well

as sample, indicates possible/probable
blank contamination

E • estimated value
J - estimated value, compound present

below CRQL but above IDL

R - analysis did not pass EPA QA/QC
N - presumptive evidence of the presence

of the material
NR - analysis not required
Detection limits elevated if Dilution Factor
> 1 and/or percent moisture > 0%

K W001?O3WMEPTUMTA*VOJU|GW.R2 XLSj



VOLATILE ORGANIC DATA
ORE SAMPLES

SITE NAME: LI TUNGSTEN
PROJECT f 8001-202
ERA CASE NO: NA
LAB NAME: MAXIM TECHNOLOGIES

VOLATILES
Sample ID No.
Lab Number
Matrix
Units
Dilution Factor
Percent Moisture

LT-DW-ORE-01
DWORE01

SOIL
ug/kj

1
29

ORE-01 DUP
LT-DW-ORE-DUP

DWOREDUP
SOIL
ug/Vg

1
32

LT-DW-ORE-02
DWORE02

SOIL
ug/kg

1
32

LT-DW-ORE-03
DWORE03

SOIL
ug/Vg

1
26

LT-KONICA-01
KONICA01

WATER
ug/L

1
_

Chloromethane
Bromomelhane
Vinyl Chloride
Chkxoethane
Melhylene Chloride
Acetone
Carbon Disulfide
1.1 -DWiloroethene
1,1-Dlchloroethane
1 .2-Dlchloroethene (total)
Chlorofonn
1,2-Dtchtoroethane
2-Butanone
1.1,1-Trtchloroethane
Carbon TatracMorida
BromodlcNoromethin*
1 .2-DMitoropropam
ds-1 ,3-Dichloropropene
TricNoroettwm
Dibromochlorometftanfl
1.1,2-Trichloroethane
Benzene
trans- 1 ,3-Dichloropropene
Bromoform
4-Methyl-2-Penlanone
2-Hexanone
Tetrachloroethene
1.1 ,2.2-Tetrachloroethane
Toluene
Chlorobenzene
Ethylbenzene
Slyrene
Xylenes (total)

10 J

'

............... ..............

.........................................

. .

4 J

j
,

........ ..... .... .......

.....................................

6 J

.

. .... ... . ...... .

. ... ...................j
170 El
16

....................................

........................................

:.::...:..:.:....................................................

o
to
to
l-»
in

NOTES:
Blank Space - compound analyzed (or.

but not detected
B - compound found in lab blank as well

as sample. Indicates possible/probable
blank contamination

E • estimated value
J - estimated value, compound present

below CRQL but above IDL

R - analysis did not pass EPA OA/OC
N - presumptive evidence of trie presence

of the material
NR - analysis nol required
Detection limits elevated If Dilution Factor
> 1 and/or percent moisture > 0%.

K WXI1XnU*IREPT>DATA\VOAI(OfiE XLS)M*



SEMI-VOLATILE ORGANIC COMPOUNDS DATA
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SITE tv ,c Li Tungsten
PROJECT* 8001-202
EPACASENO: NA
LAB NAME: Maxim Technologies

SEMI-VOLATILES
Sample ID No
Traffic Report No.
Matrix
Units
Dilution Factor
Percent Moisture
Sample Date
Sample Time
Beginning Depth
Ending Depth
Site ID
Parcel

SEMI-VOuATILE DATA
SOIL BORINGS

LT-SB-01R
SB01R
SOIL
ug/kg

1
17

3/19/97
1000

1
3

SB01
A

LT-SB-02R
SB02R
SOIL
ug/Kg

1
12

3/19/97
0840

1
3

SB02
A

LT-SB-02B
SB0235
SOIL
ug/kg

1
11

08/23/96
1310

3
5

SB02B
A

LT-SB-03R
SB03R
SOIL
ug/kg

2
11

3/19/97
1051

1
3

SB03
A

LT-SB-03B
B03B3S

SOIL
ug/kg

1
10

08/26/96
1145

3
5

SB03B
A

LT-SB-04R
SB04R
SOIL
ug/kg

1
9

3/19/97
1335

3
5

SB04
A

LT-SB-04B
B04B3S

SOIL
ug/kg

1
10

08/26/96
1415

3
5

SB04B
A

LT-SB-05
SB0502
SOIL
ug/kg

1
17

09/04/96
1050

0
2

SB05
A

LT-SB-05B
B05B24

SOIL
ug/kg

1
23

09/04/96
1055

2
4

SB05B
A

Phenol
bis(2-chtoroethyl)ether
2-Chlorophenol
1 ,3-Dichlorobenzene
1 ,4-Dtehlorobenzene
1,2-Dichtorobenzene
2-Methylphonol
2,2'-oxybls(1 -Chkxopropane)
4-Methylphenol
N-Nltroso-di-n-dipropylamine
Hexachtoroethane
Nitrobenzene
Isophorone
2-Nitrophenol
2,4-Dimelhylphenol
bis(2-Chloroethoxy)methane
2.4-Dichlorophenol
1 ,2.4-Trichlorobenzene
Naphthalene
4-Chloroaniline
Hexachlorobutadiene
4-Chloro-3-Methylphenol
2-Methylnaphlhalene
Hexachlorocyclopentadiene
2,4.6-Trichlorophenol
2.4,5-Trichlorophenol
2-Chloronaphthalene
2-Nilroaniline
Dimethylphthalate
Acenaphthylene
2,6-Dinitrotoluene
3-Nitroaniline
Acenaphthene
2.4-Dinitrophenol
4-Nitrophenol
Dibenzofuran
2.4-Dinitrotoluene
Diethylphthalate
4-Chorophenyl-phenyl ether

. ............... .

69 J

.......

. 72 J

f

I....................................... ........ . .. .

.......

---•-"•—— •—————————SBDrj

..............................................................

'
R

R

R

R

R
R

"""""" R ....... .

............... R .......

I:::::...:......:.:
R............................ ........

.........................................

p

R

...................................

48 J

.....................................

.... . .

68 j

46 j

56 J

::::::.::::..................................j
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SITE N, ...it Li Tungsten
PROJECT*: 8001-202
EPA CASE NO.: NA
LAB NAME: Maxim Technologies

SEMI-VOLATILE DATA
SOIL BORINGS

SEMI-VOLATILES
Sample ID No
Traffic Report No.
Matrix
Units
Dilution Factor
Percent Moisture
Sample Date
Sample Time
Beginning Depth
Ending Depth
Site ID
Parcel

Fluorene
4-Nilroanlline
4,6-Dinitro-2-methylphenol
N-nitrosodiphenylamlne
4-Bromophenyl-phenyl ether
Hexachlorobenzene
Pentachtorophenol
Phenanthrene
Anthracene
Carbazote
Di-n-butylphtnalate
Fluoranthene
Pyrene
Butylbenzylphthalale
3,3'-Dichlorobenzidine
Benzo(a)anthracene
Chrysene
bis(2-ettiylhexyl)phthalate
Di-n-octylphthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
lndeno(1 ,2,3-cd)pyrene
Dibenz(a.h)anthracene
Benzo(g,h.i)perylene

LT-SB-01R LT-SB-02R LT-SB-02B LT-SB-03R LT-SB-03B LT-SB-04R LT-SB-04B LT-SB-05 LT-SB-05B
SB01R SB02R SB023S SB03R B03B3S SB04R B04B3S SBOS02 B05B24
SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL
ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg

1 1 1 2 1 1 1 1 1
17 12 11 11 10 9 10 17 23

3/19/97 3/19/97 08/23/96 3/19/97 08/26/96 3/19/97 08/26/96 09/04/96 09/04/96
1000 0840 1310 1051 1145 1335 1415 1050 1055

1 1 3 1 3 3 3 0 2
3 3 5 3 5 5 5 2 4

SB01 SB02 SB02B SB03 SB03B SB04 SB04B SB05 SB05B
A A A A A A A A A

80 T

..... ____

170 Jj

1100
1200

———————— 7TJ

12b J
140 J

........._. .. 3__... . —————————— .̂ .gg....

2"§<J J

110 j ?86S
34 J 4666

1 27 J 48" ?
36 J 52 J

570 j 1700
580
150 J

1000 Y

620
460

R

R

..................................... ..... ! ....................................
79 J 1900 I 20 J j

]
i

58 J 7800 1600 j 48 J j 30 j

74 J

970
99 J
90 J

1300 E
1000 E

540 E
860 E

300 J
290 j

360 J
330 J

120 J
190 J

I
1300 El 500 E

81 j 1500 j j 420 E]
81 J 2200 E 1900 j

1300 E 1200 1 22 j I
480 Ej 46 J
440 E

170 Ji | 420 J! ! 170 j
560 " i'ibo E 1766 1 35 j j j 390 j

110 J

89 J

K \W01207\RIREPTOATA\SEMrvOA^SB XLS)SlM«t1



SITE Nftmt: Li Tungsten
PROJECT*: 8001-202
ERA CASE NO: NA
LAB NAME: Maxim Technologies

SEMI-VOLATILES
Sample ID No.
Traffic Report No.
Matrix
Units
Dilution Factor
Percent Moisture
Sample Date
Sample Time
Beginning Depth
Ending Depth
Site ID
Parcel

SEMI-VOLATILE DATA
SOIL BORINGS

LT-SB-06R
SB06R
SOIL
ug/kg

1
13

3/19/97
0925

2
4

SB06
A

LT-SB-07R
SB07R
SOIL
ug/kg

1
20

3/20/97
0920

0
2

SB07
A

LT-SB-07B
B07B24

SOIL
ug/kg

1
8

08/27/96
0830

2
4

SB07B
A

LT-SB-08
SB0802

SOIL
ug/kg

1
10

08/27/96
0910

0
2

SB08
A

LT-SB-09R
SB09R
SOIL
ug/kg

1
23

3/18/97
1015

0
2

SB09
B

LT-SB-09B
B09B68

SOIL
ug/kg

1
17

08/28/96
1131

6
8

SB09B
B

LT-SB-10
SB 1002

SOIL
ug/kg

1
18

08/28/96
1415

0
2

SB10
B

LT-SB-10B
B10B24

SOIL
ug/kg
i

30
08/28/96

1419
2
4

SB10B
B

LT-SB-11
SB1102

SOIL
ug/kg

1
9

08/26/96
1234

0
2

SB11
B

Phenol
bis(2-chloroethyl)ether
2-Chtorophenol
1 ,3-Dichtofobenzene
1.4-Dlchlorobenzene
1,2-Dtahlorobenzene
2-Methylphenol
2,2'-oxybis(1 -Chtoropropane)
4-Methylphenol
N-Nltroso-dl-n-dipropylamine
Hexachkxoethane
Nitrobenzene
Isophorone
2-Nitrophenol
2.4-Dimethylphenol
bis(2-Chloroethoxy)methane
2.4-Dichlorophenol
1 ,2.4-Trichlorobenzene
Naphthalene
4-Chloroaniline
Hexachlorobutadiene
4 Chloro-3-Methylphenol
2-Methylnaphthalene
Hexachlorocyclopentadlene
2,4,6-Trichlorophenol
2.4,5-Trichlorophenol
2-Chloronaphthalene
2-Nitroaniline
Dimethylphlhalate
Acenaphthylene
2,6-Dinitrotoluene
3-Nitroaniline
Acenaphthene
2.4 Dmitrophenol
4-Nitrophenol
Dibenzofuran
2.4-Dinitrotoluene
Diethylphthalate
4-Chorophenyl-phenyl ether

....................................j

i
....................................

j

........ . .............

.I.....................................................................
................

.....................................

.....................................
.....................................

560 J

560 J

i........................................

........'"" .......

.....__.....................................
.....................................
.....................................
::::::::::

.....................................

. . ............... ...................................................

^_

r

I

L....................................

.

....................................

...........................4.5.,J
........................ ...

.............................

.....................................

[.................................

I:::..:........::;
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SITE K .c Li Tungsten
PROJECT*: 8001-202
ERA CASE NO : NA
LAB NAME: Maxim Technologies

SEMI-VOLATILES
Sample ID No
Traffic Report No
Matrix
Units
Dilution Factor
Percent Moisture
Sample Date
Sample Time
Beginning Depth
Ending Depth
Site ID
Parcel

SEMI-VULMlUEDATA
SOIL BORINGS

LT-SB-06R
SB06R
SOIL
ug/kg

1
13

3/19/97
0925

2
4

SB06
A

LT-SB-07R
SB07R
SOIL
ug/kg

1
20

3/20/97
0920

0
2

SB07
A

LT-SB-07B
B07B24

SOIL
ug/kg

1
8

08/27/96
0830

2
4

SB07B
A

LT-SB-08
SB0802

SOIL
ug/kg

1
10

08/27/96
0910

0
2

SB08
A

LT-SB-09R
SB09R
SOIL
ug/kg

1
23

3/18/97
1015

0
2

SB09
B

LT-SB-09B
B09B68

SOIL
ug/kg

1
17

08/28/96
1131

6
8

SB09B
B

LT-SB-10
SB 1002

SOIL
ug/kg

1
16

08/28/96
1415

0
2

SB10
B

LT-SB-10B
B10B24

SOIL
ug/kg

1
30

08/28/96
1419

2
4

SB10B
B

LT-SB-11
SB1102

SOIL
ug/kg

1
9

08/26/96
1234

0
2

SB11
B

Fluorene
4-Nitroaniline
4,6-Dinitro-2-methylphenol
N-nitrosodiphenylamine
4-Bromophenyl-phenyl ether
Hexachkxobenzene
Pentacrrtorophenol
Phenanthrerw
Anthracene
Carbazote
Di-n-butylphtnalate
Fluoranthene
Pyrene
Butylbenzylphlhalate
3.3'-Dichlorobenzidine
Benzo(a)anthracene
Chrysene
bis(2-ethylhexyl)phthalate
Di-n-octylphthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
lndeno(1 ,2.3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

160 J
36 J

280 J
350 J

200 J
220 Jj
120 Jj

290 J
140 J
230 J
160 J
75 J

170 j

71 J

Tsari
210 J

100 J
130 J
80 J

130 J
110 J
130 J
120 J

150 J

900 J

410 J
620 J

420 J

360 J

[ 200 j

220 J

..............

'

t

...............................

120 J

.....................................

..................................... .....................................

120 J
95 J

51 J
44 J

....................

86 J

................

.....................................

..............................

i 150 J
f 2l"j

21 J

240 El
200 E

100 J
150 J

360 E

75 J
110 J

130 J

K \M01207WIREPT1QATA\SEMIVOAX8B XLS)ShM41



SITE NAME Li Tungsten
PROJECT #: 8001-202
EPACASENO NA
LAB NAME: Maxim Technologies

SEMI-VOLATILES
Sample ID No.
Traffic Report No.
Matrix
Units
Dilution Factor
Percent Moisture
Sample Date
Sample Time
Beginning Depth
Ending Depth
Site ID
Parcel

SEMI-VOLATILE DATA
SOIL BORINGS

LT-SB-11B
11B810
SOIL
ug/kg

1
7

08/26/96
1455

8
10

SB11B
B

LT-SB-12
SB1202

SOIL
ug/kg

1
29

08/28/96
0900

0
2

SB12
B

LT-SB-12B
B12B24

SOIL
ug/kg

1
19

08/28/96
0915

2
4

SB12B
B

LT-SB-13
SB 1304

SOIL
ug/kg

1
11

08/22/96
1534

0
4

SB13
B

LT-SB-DUP-01
BDUP01

SOIL
ug/kg

1
12

8/22/96
1534

0
4

SB13
B

LT-SB-13B
3B1416

SOIL
ug/kg

1
11

08/29/96
1602

14
16

SB13B
B

LT-SB-14
SB1402

SOIL
ug/kg

1
17

08/30/96
1010

0
2

SB14
B

LT-SB-14B
B14B68

SOIL
ug/kg

1
6

08/30/96
1045

6
8

SB14B
B

LT-SB-15
SBIS02
SOIL
ug/kg

1
32

08/28/96
1457

0
2

SB15
B

LT-SB-15B
B1SB46

SOIL
ug/kg

1
12

08/28/96
1516

4
6

SB15B
B

Phenol
bis(2-chloroethyl)ether
2-Chkxophenol
1 ,3-Dichkxobenzene
1 ,4-Dichlorobenzene
1,2-Dtehlorobenzene
2-Methylphenol
2,2'-oxybis(1 -Chtoropropane)
4-Methylphenol
N-Nltroso-di-n-dtpropylamine
Hexachkxoethane
Nitrobenzene
Isophorone
2-Nitrophenol
2.4-Dimethylphenol
bis(2-Chloroethoxy)methane
2.4-Dichlorophenol
1 ,2,4-Trichlorobenzene
Naphthalene
4-Chloroaniline
Hexachlorobutadiene
4-Chloro-3-Methylphenol
2-Methylnaphthalene
Hexachlorocyclopentadiene
2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
2-Chloronaphthalene
2-Nitroaniline
Dimethylphthalate
Acenaphthylene
2,6-Dinitrotoluene
3-Nitroaniline
Acenaphthene
2,4-Dinitrophenol
4-Nitrophenol
Dibenzofuran
2.4-Dinitrotoluene
Diethylphthalate
4-Chorophenyl-phenyl ether

........

..................................

..................................

................... ...........

..
'" .........""

....................::......

.................................

......... '"""""".............
....

'

................................................................

................................

....................

................................

...................................

.......

....

....

..............................

. .....................

......... ..

..................................

....................
. . ... ....................

..................................

. ...
....

::::::::
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..................................

..................................

..................................

..................................

:::::::::
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SITE i Li Tungsten
PROJECT*: 8001-202
EPACASENO.: NA
LAB NAME: Maxim Technologies

SEMI-VOLATILES
Sample ID No
Traffic Report No.
Matrix
Units
Dilution Factor
Percent Moisture
Sample Date
Sample Time
Beginning Depth
Ending Depth
Site ID
Parcel

o^riLE DATA
SOIL BORINGS

LT-SB-11B
11B810
SOIL
ug/kg

1
7

08/26/96
1455

8
10

SB11B
B

LT-SB-12
SB1202

SOIL
ug/kg

1
29

08/28/96
0900

0
2

SB12
B

LT-SB-12B
B12B24

SOIL
ug/kg

1
19

08/28/96
0915

2
4

SB12B
B

LT-SB-13
SB1304

SOIL
ug/kg

1
11

08/22/96
1534

0
4

SB13
B

LT-SB-DUP-01
BDUP01

SOIL
ug/kg

1
12

8/22/96
1534

0
4

SB13
B

LT-SB-13B
3B1416

SOIL
ug/kg

1
11

08/29/96
1602

14
16

SB13B
B

LT-SB-14
SB 1402

SOIL
ug/kg

1
17

08/30/96
1010

0
2

SB14
B

LT-SB-14B
B14B68

SOIL
ug/kg

1
6

08/30/96
1045

6
8

SB14B
B

LT-SB-15
SBIS02

SOIL
ug/kg

1
32

08/28/96
1457

0
2

SB15
B

LT-SB-15B
B1SB46

SOIL
ug/kg

1
12

08/28/96
1516

4
6

SB15B
B

Fluorene
4-Nitroaniline
4,6-Dinitro-2-methylphenol
N-nitrosodiphenylamine
4-Bromophenyl-phenyl ether
Hexachlorobenzene
Pentachkxophenol
Phenanthrene
Anthracene
Carbazote
Di-n-tautylphthalate
Fluoranthene
Pyrene
Butylbenzylphthalate
3,3'-Dichlorobenzidine
Benzo(a)anthracene
Chrysene
bis(2-ethylhexyl)phthalate
Di-n-octylphthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
lndeno(1 ,2,3-cd)pyrene
Dibenz(a.h)anthracene
Benzo(g,h,i)perylene

30 J

27 J

...................................

i .........................

50 J

120 J
95 J

.................................
62 J

...........................
130 J"::::::::
49 J

51 J

................................

................................

19 J

................................

23

............. .............

...................................

J

...............................

...................................

[ 74 j
67 J

52 J

89 J

43 J

76 J
I 64 J

48 J

L 110 J

42 J

u>
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K \S001207\RIREPT\DATA\SEM1VOAySB X



SITE rv-.,.... Li Tungsten
PROJECT*: 8001-202
EPACASENO: NA
LAB NAME: Maxim Technologies

SEMI-VOLttCILEDATA
SOIL BORINGS

U>
o
to
to
to
CJ

SEMI-VOLATILES
Sample ID No.
Traffic Report No.
Matrix
Units
Dilution Factor
Percent Moisture
Sample Date
Sample Time
Beginning Depth
Ending Depth
Site ID
Parcel
Phenol
bis(2-chloroe(hyl)ether
2-Chkxophenol
1.3-Dtehlorobenzene
1.4-Dichlorobenzene
1.2-Dichlorobenzene
2-Methylphenol
2,2'-oxybis(1-Chloropropane)
4-Methylphenol
N-Nitroso-di-n-dipropylamlne
Hexachtoroethane
Nitrobenzene
Isophorone
2-Nitrophenol
2.4-Dimethylphenol
bis(2-Chloroethoxy)methane
2,4-Dichlorophenol
1 ,2,4-Trichlorobenzene
Naphthalene
4-Chloroaniline
Hexachlorobutadiene
4-Chloro-3-Methylphenol
2-Methylnaphthalene
Hexachlorocydopentadiene
2,4,6-Trichlorophenol
2.4,5-Trichlorophenol
2-Chloronaphthalene
2-Nitroaniline
Dimethylphthalate
Acenaphthylene
2,6-Dinitrotoluene
3-Nilroaniline
Acenaphthene
2.4-Dinitrophenol
4-Nitrophenol
Dibenzofuran
2,4-Dinitrotoluene
Diethylphthalate
4-Chorophenyl-phenyl ether

LT-SB-16R
SB16R
SOIL
ug/kg

2
29

3/18/97
0930

0
2

SB16
B

[
.........................

,

LT-SB-16B
16B810
SOIL
ug/Kg

1
9

08/22/96
1004

8
10

SB16B
B

..................................

i
:.............. '"""""

LT-SB-17
SB1702

SOIL
ug/kg

1
15

08/29/96
0910

0
2

SB17
B

f—— ————••••••

LT-SB-17B LT-SB-18R
B17B46 SB18R

SOIL SOIL
ug/kg ug/kg

1 1
11 5

08/29/96 3/17/97
0911 1215

4 0
6 2

SB17B SB18
B B

I:::::::::::::::::::

i ............ ....

LT-SB-19
SB1902

SOIL
ug/kg

1
16

08/21/96
1437

0
2

SB19
B

"":::::::::

................................

................................

LT-SB-19B
SB19B2

SOIL
ug/kg

1
15

08/21/96
1450

2
4

SB19B
B

LT-SB-20
SB2002

SOIL
ug/kg

1
32

8/21/96
1537

0
2

SB20
B

.................................

.................................

LT-SB-20BR
SB20BR

SOIL
ug/kg

1
33

3/17/97
1520

2
4

SB20B
B

.................................

...................................
................ . ^

LT-SB-21R
SB21R
SOIL
ug/kg

1
15

3/20/97
1245

2
4

SB21
C

~"~

.....................................

....................................
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SITE NAME: Li Tungsten
PROJECT f: 8001-202
EPACASENO: NA
LAB NAME: Maxim Technologies

SEMI-VOLATILES
Sample ID No
Traffic Report No.
Matrix
Units
Dilution Factor
Percent Moisture
Sample Date
Sample Time
Beginning Depth
Ending Depth
Site ID
Parcel

SEMI-VOLATILE DATA
SOIL BORINGS

LT-SB-16R
SB16R
SOIL
ug/kg

2
29

3/18/97
0930

0
2

SB16
B

LT-SB-16B
16B810
SOIL
ug/kg

1
9

08/22/96
1004

8
10

SB16B
B

LT-SB-17
SB1702

SOIL
ug/kg

1
15

08/29/96
0910

0
2

SB17
B

LT-SB-17B
B17B46

SOIL
ug/kg

1
11

08/29/96
0911

4
6

SB17B
B

LT-SB-18R
SB18R
SOIL
ug/kg

1
5

3/17/97
1215

0
2

SB18
B

LT-SB-19
SB 1902

SOIL
ug/kg

1
16

08/21/96
1437

0
2

SB19
B

LT-SB-19B
SB19B2

SOIL
ug/kg

1
15

08/21/96
1450

2
4

SB19B
B

LT-SB-20
SB2002

SOIL
ug/kg

1
32

8/21/96
1537

0
2

SB20
B

LT-SB-20BR
SB20BR

SOIL
ug/kg

1
33

3/17/97
1520

2
4

SB20B
B

LT-SB-211
SB21R
SOIL
ug/kg

1
15

3/20/97
1245

2
4

SB21
C

Fluorene
4-Nitroaniline
4,6-Dinitro-2-methylphenol
N-nitrosodiphenylamlne
4-Bromophenyl-phenyl ether
Hexachkxobenzene
Pentachkxophenol
Phenanthrene
Anthracene
Carbazote
Di-n-butylphthalate
Fluoranthene
Pyrene
Butylbenzylphthalate
3,3'-Dichlorobenzidine
Benzo(a)anthracene
Chrysene
bis(2-ethylhexyl)phthalate
Di-n-octylphthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
lndeno( 1 ,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g.h,i)perylene

"~ 225 J... ... ia_r

....................mj.\
520 J

270 J
360 J
140 J

550 YJ

320 J
220 J

280 J

...::.....:................
..................................
,,......,,,..,.................,..

............................................... .......... ̂
L .. ............. . . ,

......................................................................

.................

................................

................................

................................

""""""""""1

.................................

..................................................................

S3 J
86 J

B XLS|Slwtt1
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SITE. .,L LI Tungsten
PROJECT*: 8001-202
EPACASENO: NA
LAB NAME: Maxim Technologies

SEMI-VOLATILES
Sample ID No
Traffic Report No
Matrix
Units
Dilution Factor
Percent Moisture
Sample Date
Sample Time
Beginning Depth
Ending Depth
Site ID
Parcel

SEMI-VOuATILE DATA
SOIL BORINGS

LT-SB-22
LTSB22

SOIL
ug/kg

1
31

10/21/96
1200
????
????
SB22

C

LT-SB-23
SB2302

SOIL
ug/kg

1
15

09/03/96
1445

0
2

SB23
C

LT-SB-23B
B23B24

SOIL
ug/kg

1
12

09/03/96
1452

2
4

SB23B
C

LT-SB-24
SB24020L

SOIL
ug/kg

50
15

09/03/96
1405

0
2

SB24
C

LT-SB-24B
B24B24

SOIL
ug/kg

1
14

09/03/96
1415

2
4

SB24B
C

LT-SB-25
SB2502DL

SOIL
ug/kg

50
13

09/03/96
1055

0
2

SB25
C

LT-SB-25B
B25B24

SOIL
ug/kg

1
18

09/03/96
1100

2
4

SB25B
C

LT-SB-26
SB2602

SOIL
UG/KG

1
16

09/24/96
1150

0
2

SB26
C

LT-SB-26B
6B1012

SOIL
UG/KG

1
11

09/24/96
1249

10
12

SB26B
C

LT-SB-27
SB2702

SOIL
UG/KG

1
16

09/24/96
1440

0
2

SB27
C

Phenol
bis(2-chk>roethyl)ether
2-Chtorophenol
1 .3-Dichk>robenzene
1 ,4-Dtchkxobenzene
1.2-Dtchkxobenzene
2-Methylphenol
2.2--oxybis(1 -Chtoropropane)
4-Methytphend
N-Nltroso -̂n-dlpropylarnlne
Hexachkxoethane
Nitrobenzene
Isophorone
2-Nitrophenol
2.4-Dimethylphenol
bis(2-Chloroethoxy)methane
2.4-Dichlorophenol
1 ,2,4-Trichlorobenzene
Naphthalene
4-Chloroaniline
Hexachlorobutadiene
4-Chloro-3-Methylphenol
2-Methylnaphlhalene
Hexachlorocyclopentadlene
2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
2 Chloronaphlhalene
2-Nitroanillne
Dimethylphthalate
Acenaphlhylene
2,6-Dinitrotoluene
3-Nitroaniline
Acenaphthene
2,4-Dinitrophenol
4-Nitrophenol
Oibenzofuran
2,4-Dlnitrotoluene
Diethylphthalate
4-Chorophenyl-phenyl ether

. .. .... .

i..................................

.................................

.................................

.................................

h.. ..............................

" ' " """ —•—"••

170 j

. ................

.................................

.1

1

••-»""-

.....................................

R...................
. .£...... ..

" -R""-

. .£__- ......

Pi

••"•-••••••R-~ ———————————————— '

R

p

K
r . . ...

•-•••••••••R------
>———— R" •"
......................................

••----R————— -

•••••••••••-R------

_____
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SITE NAME: Li Tungsten
PROJECT*: 8001-202
ERA CASE NO: NA
LAB NAME: Maxim Technologies

SEMI-VOLATILES
Sample ID No.
Traffic Report No.
Matrix
Units
Dilution Factor
Percent Moisture
Sample Date
Sample Time
Beginning Depth
Ending Depth
Site ID
Parcel

SEMI-VOLATILE DATA
SOIL BORINGS

LT-SB-22
LTSB22

SOIL
ug/kg

1
31

10/21/96
1200
????
777?
SB22

C

LT-SB-23
SB2302

SOIL
ug/kg

1
15

09/03/98
1445

0
2

SB23
C

LT-SB-23B
B23B24

SOIL
ug/kg

1
12

09/03/96
1452

2
4

SB23B
C

LT-SB-24
SB2402DL

SOIL
ug/kg

50
15

09/03/96
1405

0
2

SB24
C

LT-SB-24B
B24B24

SOIL
ug/kg

1
14

09/03/96
1415

2
4

SB24B
C

LT-SB-25
SB25020L

SOIL
ug/kg

50
13

09/03/96
1055

0
2

SB25
C

LT-SB-25B
B25B24

SOIL
ug/kg

1
18

09/03/96
1100

2
4

SB25B
C

LT-SB-26
SB2602

SOIL
UG/KG

1
18

09/24/96
1150

0
2

SB26
C

LT-SB-28B
6B1012

SOIL
UG/KG

1
11

09/24/96
1249

10
12

SB26B
C

LT-SB-27
SB2702

SOIL
UG/KG

1
18

09/24/96
1440

0
2

SB27
C

Fluorene
4-Nitroaniline
4 ,6-Dinitro-2-methylphenol
N-nitrosodiphenylamlne
4-Bromopnenyl-phenyl ether
Hexachkxobenzene
Pentachtorophenol
Phenanthrene
Anthracene
Carbazote
Dl-n-butylphthalate
Fluoranthene
Pyrene
Butylbenzylphthalate
3,3'-Dicnlorobenzidine
Benzo(a)anthracene
Chrysene
bis(2-ethylhexyl)phthalate
Di-n-octylphthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
lndeno(1 ,2,3-cd)pyrene
Dibenz(a.h)anthracene
Benzo(g,h,i)perylene

320 J

~ 530"
420 J

260 J
310 J

670
220 J
250 J
350 J

320 J

..............................J
i . ... J

140 J J
170 J

68 J

..................................J
.... J

100 J

5300 j

380 J

530 I

:::::::::
10000 j 2400 Ei

.............. ........̂ ....j.

................... ̂ ..j

526 "J
410

170 J
230 J

.....................................
400 J

89 J
110 J

88 J

R" '"

i R

......................................

~WJ

170 J
110 J

59 J
92 J

140 J

57 J

42 J

XlS)ShMt1



SITE N/-,,<i£: Li Tungsten
PROJECT»: 8001-202
EPACASENO NA
LAB NAME: Maxim Technologies

SEMI-VOLATILES
Sample ID No
Traffic Report No.
Matrix
Units
Dilution Factor
Percent Moisture
Sample Date
Sample Time
Beginning Depth
Ending Depth
Site ID
Parcel

SEMI-VOLATILE DATA
SOIL BORINGS

LT-SB-27B
B27B46

SOIL
UG/KG

1
22

09/24/96
1540

4
6

SB27B
C

LT-SB-28R
SB28R
SOIL
ug/kg

1
20

3/20/97
1437

2
4

SB28
C

LT-SB-28B
B28B46

SOIL
UG/KG

1
12

09/25/96
1019

4
6

SB28B
C

LT-SB-29R
SB29R
SOIL
ug/kg

1
14

3/20/97
0940

3
5

SB29
A

LT-SB-31
LTSB31DLRE

SOIL
ug/kg

25
13

08/28/96
1115

3
5

SB31
A

LT-SB-32
LTSB32

SOIL
ug/kg

1
19

08/28/96
1200

3
5

SB32
A

LT-SB-33R
SB33R
SOIL
ug/kg

1
23

3/19/97
1425

3
5

SB33
A

LT-SB-DUP-13
SBDUP13

SOIL
ug/kg

1
24

3/19/97
1425

3
5

SB33
A

LT-SB-34R
SB34R
SOIL
ug/kg
7.1
19

3/19/97
1515

1
3

SB34
A

Phenol
bis(2-chk>roethyl)ether
2-Chlorophenol
1.3-Dichkxobenzene
1.4-Dichlorobenzene
1.2-Dfchkwobenzene
2-M6thytpfwool
2,2'-oxybis(1-ChloropfOpane)
4-Metnylphenol
N-Nitroso-di-n-dipropylamine
Hexachkxoethane
Nitrobenzene
Isophorone
2-Nitrophenol
2,4-Dimethylphenol
bis(2-Chloroethoxy)methane
2,4-Dichlorophenol
1 .2.4-Trichlorobenzene
Naphthalene
4-Chloroaniline
Hexachlorobutadiene
4-Chloro-3-Methylphenol
2-Methylnaphthalene
Hexachlorocyclopentadiene
2.4,6-Trichlorophenol
2,4.5-Trichlorophenol
2-Chloronaphthalene
2-Nitroaniline
Dimethylphthalate
Acenaphthylene
2,6-Dinitrotoluene
3-Nitroaniline
Acenaphthene
2,4-Dinitrophenol
4-Nitrophenol
Dibenzofuran
2.4-Dinitrotoluene
Diethylphthalate
4-Chorophenyl-phenyl ether

........... — ....._....

, ..

.......

............................................................................

..... .................... ....

..........................................

..........................................

.............................?.1°.J

.......................... . '

"
^__

'

..........................................

3800 j

.....................................................................

..................
'

................................

i ..............................
.......................................

140 J

••••--••••-••••••••-••--------••-gyj

i

::::::::::::
.................... ..
[I:::::...:........:......

t • •

.............................................
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SITE i. ..c. Li Tungsten
PROJECT*: 8001-202
EPA CASE NO : NA
LAB NAME: Maxim Technologies

SEMI-VOLATILE DATA
SOIL BORINGS

SEMI-VOLATILES
Sample ID No.
Traffic Report No.
Matrix
Units
Dilution Factor
Percent Moisture
Sample Date
Sample Time
Beginning Depth
Ending Depth
Site ID
Parcel
Fluorene
4-Nitroaniline
4,6-Dinitro-2-methylphenol
N-nltrosodiphenylamine
4-Bromophenyl-phenyl ether
Hexachkxobenzene
Pentachtorophenol
Phenanthrene
Anthracene
Carbazole
DJ-n-butylphthalate
Fluoranthene
Pyrene
Butylbenzylphthalate
3,3'-Dichlorobenzidine
Benzo(a)anthracene
Chrysene
bis(2-elhylhexyl)phlhalate
Di-n-octylphthalate
Benzo(b)fluoranthene
Benzo(k)duoranthene
Benzo(a)pyrene
lndeno(1 ,2,3-cd)pyrene
Dibenz(a.h)anthracene
Benzo(g,h,i)perylene

LT-SB-27B
B27B46

SOIL
UG/KG

1
22

09/24/96
1540

4
6

SB27B
C

.....................................

......................................

. . .

LT-SB-28R
SB28R
SOIL
ug/kg

1
20

3/20/97
1437

2
4

SB28
C

"""""" "™""46o"1

. ..................... ̂ .g.....

380 J
........................................
.......................................

110 J
200 J
290 J

200 J

72 J

93 J

LT-SB-28B LT-SB-29R
B28B46 SB29R

SOIL SOIL
UG/KG ug/kg

1 1
12 14

09/25/98 3/20/97
1019 0940

4 3
8 5

SB28B SB29
C A

eg j 73 j

.... . .̂j -gg-j
100 J 140 J

[...........................................................................
43 J
86 J

t 90 J
[ ................................. ...

LT-SB-31
LTSB31DLRE

SOIL
ug/kg

25
13

08/28/96
1115

3
5

SB31
A

3100 J|

33000 E
2400 J

26000 E
28000 E

9900 J
11000 E

14000 E

2900 j
6300 J

6900 J

LT-SB-32 LT-SB-33R
LTSB32 SB33R

SOIL SOIL
ug/kg ug/kg

1 1
19 23

08/28/96 3/19/97
1200 1425

3 3
5 5

SB32 SB33
A A

.............................................. 13jj.j

230 J 11 DO
""" " """" """"""" "22'OJ

~ " 94 J

290" J 1260"
270 J 1100

120 J 460
^ 130 J 500

250 J 390 J
280 J

72 J 390 J
56 J 260 J

110 J
52 J 320 J

LT-SB-DUP-13
SBDUP13

SOIL
ug/kg

1
24

3/19/97
1425

3
5

SB33
A

140 J
••••"•••————— gg-y

5fo~J
240 J

t 91 J
100 J

140 YJ

92 J

LT-SB-34R
SB34R
SOIL
ug/kg
7.1
19

3/19/97
1515

1
3

SB34
A

................ ̂ o.

710 J

16000

820 JY

1200 J

u>
oto
to
to
00
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SITE N/--...C: Li Tungsten
PROJECT #: 8001-202
ERA CASE NO: NA
LAB NAME: Maxim Technologies

SEMI-VOLATILE DATA
SOIL BORINGS

(jJ
O
to
to
to
VO

SEMI-VOLATILES
Sample ID No
Traffic Report No.
Matrix
Units
Dilution Factor
Percent Moisture
Sample Date
Sample Time
Beginning Depth
Ending Depth
Site ID
Parcel

Phenol
bis(2-chlorc«thyl)ether
2-Chtorophenol
1 ,3-Dlchkxobenzene
1,4-Dtahkwobenzene
1.2-Dlchlorobenzene
2-Methylphenol
2,2--oxybis(1-Chkxopropane)
4-Methyrphenol
N-Nitroso-di-n-diprooylamine
Hexachloroethane
Nitrobenzene
Isophorone
2-Nitrophenol
2,4-Dimethylphenol
bi3(2-Chloroethoxy)methane
2,4-Dichlorophenol
1 ,2,4-Trichlorobenzene
Naphthalene
4-Chloroaniline
Hexachlorobutadiene
4-Chloro-3-Methylphenol
2-Methylnaphthalene
Hexachlorocyclopentadiene
2.4,6-Trichlorophenol
2.4.5-Trichlorophenol
2-Chloronaphlhalene
2-Nitroaniline
Dimethylphthalate
Acenaphthylene
2,6-Dinitrotoluene
3-Nitroaniline
Acenaphthene
2,4-Dinitrophenol
4-Nitrophenol
Dibenzofuran
2,4-Dinitrotoluene
Diethylphthalate
4-Chorophenyl-phenyl ether

LT-SB-35R
SB3SR
SOIL
ug/Kg

1
11

3/19/97
1315

1
3

SB35
A

.................................

64 j

i

LT-SB-36R
SB36R
SOIL
ug/kg

1
11

3/19/97
0900

1
3

SB38
A

...................................

..........................

...............................

...................................

.. ..... ....

LT-SB-37R
SB37R
SOIL
ug/kg

1
8

3/19/97
1027

1
3

SB37
A

.....................................

................................

.....................................

.....................................

LT-SB-40R
SB40R
SOIL
ug/kg

1
12

3/18/97
1345

3
5

SB40
C

......................................

LT-SB-DUP-12
SBDUP12

SOIL
ug/kg

1
14

3/18/97
1345

3
5

SB40
C

LT-SB-41R LT-SB-42
SBM41R LTSB42

SOIL SOIL
ug/kg UG/KG

1 1
13 16

3/20/97 09/23/96
1400 1646

4 4
8 6

SB41 SB42
C C

i. ......"j"

i'::"""""""""""]'""....................................i

............................................................................

............................................................................
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SITE N.....L_. Li Tungsten
PROJECT*: 8001-202
EPACASENO: NA
LAB NAME: Maxim Technologies

SEMI-VOLATILES
Sample ID No.
Traffic Report No.
Matrix
Units
Dilution Factor
Percent Moisture
Sample Date
Sample Time
Beginning Depth
Ending Depth
Site ID
Parcel

SEMI-VOu\TILE DATA
SOIL BORINGS

LT-SB-35R
SB35R
SOIL
ug/kg

1
11

3/19/97
1315

1
3

SB35
A

LT-SB-36R
SB36R
SOIL
ug/kg

1
11

3/19/97
0900

1
3

SB36
A

LT-SB-37R
SB37R
SOIL
ug/kg

1
8

3/19/97
1027

1
3

SB37
A

LT-SB-40R
SB40R
SOIL
ug/kg

1
12

3/18/97
1345

3
5

SB40
C

LT-SB-DUP-12
SBDUP12

SOIL
ug/kg

1
14

3/18/97
1345

3
5

SB40
C

LT-SB-41R
SBM41R

SOIL
ug/kg

1
13

3/20/97
1400

4
8

SB41
C

LT-SB-42
LTSB42

SOIL
UG/KG

1
16

09/23/96
1648

4
6

SB42
C

Fluorene
4-Nitroanillne
4,6-Dinitro-2-methylphenol
N-nitrosodiphenylamlna
4-Bromophenyl-phenyl ether
Hexachlorobenzene
Pentachkxophenol
Phenanttwene
Anthracefw
Carbazote
Di-n-butytpiithalato
Fluoranthene
Pyrene
Butylbenzylphthalate
3.3'-Dichlorobenzidine
Benzo(a)anthracene
Chrysene
bis(2-ethylhexyt)phthalate
Di-n-octylphthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
lndeno(1 ,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

228 J
l_ -gj-j

460
430

.
220 J
220 J

220 J
160 J
22Q j

130 J
65 J

160 J

.. TfijJjTJ-

220 J
290 J

150 J
160 J

260 YJ

170 J
110 J

160 J

270 J
43 J

270 J
260 J

110 J
120 J

190 YJ

iib j

110 J 230 J 68 J

.........................................

.........................................

NOTES:
Blank space - compound analyzed for, but

not detected
B - compound found in lab blank as well as

sample, Indicated possible/probable
blank contamination

E - estimated value
j. estimated value, compound present

below CRQL but above IDL

R - analysis did not pass ERA QA/QC
N • presumptive evidence of the presence

of the material
NR - analysis not required
Detection limits elevated If Dilution Factor
> 1 and/or percent moisture > 0%

K \MOT20IWIREPT\OATMSEMIVOAVSB
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SITE NmjiE: Li Tungsten
PROJECT*: 8001-202
EPA CASE NO : NA
LAB NAME: Maxim Technologies

SEMI-VOLATILES
Sample ID No
Traffic Report No.
Matrix
Units
Dilution Factor
Percent Moisture
Sample Date
Sample Time
Beginning Depth
Ending Depth
Site ID
Parcel

SEMI-VOLATILE DATA
MONITORING WELL BORINGS

LT-SB-MP-2DR LT-SB-MP-4DR LT-SB-MP-4DB
SBMP2DR

SOIL
ug/kg

1
13

3/19/97
1445

1
3

MP2D
A

SBMP4DR
SOIL
ug/kg

1
12

3/17/97
1615

1
3

MP4D
C

P4DB35
SOIL
ug/kg

1
6

08/29/96
1020

3
5

MP4DB
C

LT-SB-MP-5
BMP502

SOIL
ug/kg

1
11

09/05/96
1330

0
2

MPS
B

LT-SB-MP-5B
SB1B20

SOIL
ug/kg

1
20

09/05/96
1550

18
20

MP5B
B

LT-SB-MP-8
BMP602

SOIL
UG/KG

1
15

08/28/96
1400

0
2

MP6
A

LT-SB-MP-6B
MP6B24

SOIL
UG/KG

1
13

08/28/96
1410

2
4

MP6B
A

LT-SB-MP-8D
MP8D02

SOIL
ug/kg

1
8

09/18/96
0915

0
2

MP8D
B

Phenol
bis(2-chloroethyl)ether
2-Chlorophenol
1,3-Dichtorobenzene
1,4-Dichtorobenzene
1 ,2-Dlchlorobenzene
2-Methylphenol
2.2'-oxyb(3(1 -Chtoropropane)
4-Methylphenol
N-Nitroso-dl-n-dlpropylamine
Hexachloroethane
Nitrobenzene
Isophorone
2-Nitrophenol
2,4-Dimethylphenol
bis(2-Chloroethoxy)methane
2.4-Dichlorophenol
1 ,2,4-Trichlorobenrene
Naphthalene
4-Chloroaniline
Hexachlorobutadlene
4-Chloro-3-Methylphenol
2-Methylnaphthalene
Hexachlorocyclopentadiene
2,4.6-Trichlorophenol
2,4,5-Trichlorophenol
2-Chloronaphlhalene
2-Nitroaniline
Dimelhylphthalale
Acenaphlhylene
2.6-Dinitrotoluene
3-Nitroaniline
Acenaphthene
2,4-Dinitrophenol
4-Nitrophenol
Dibenzofuran
2.4-Dinitrotoluene
Diethylphthalate
4-Chorophenyl-phenyl ether

2'i'O J

5io j

.. ...... .......................

......................................

...............

...............................

......................................
........ .....

...........................................

..

............. ............

...........................................

1

j

.. . ...

i . ... ............

...........................................

...........................................

...........................................

............ .......... .. .........

; ,...............................
......................................
....................................

j

; i.
......................................

.....................

. ....................g... j

:::r":::::::

••••••••••••-•-•-•--gg-j ................................................
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SITE K .: LI Tungsten
PROJECT»: 8001-202
EPA CASE NO.: NA
LAB NAME: Maxim Technologies

SEMI-VOLATILES
Sample ID No.
Traffic Report No.
Matrix
Units
Dilution Factor
Percent Moisture
Sample Date
Sample Time
Beginning Depth
Ending Depth
Site ID
Parcel

SEMI-VU.-MTILE DATA
MONITORING WELL BORINGS

LT-SB-MP-2DR LT-SB-MP-4DR LT-SB-MP-4DB
SBMP2DR

SOIL
ug/kg

1
13

3/19/97
1445

1
3

MP2D
A

SBMP4DR
SOIL
ug/kg

1
12

3/17/97
1615

1
3

MP4D
C

P4DB35
SOIL
ug/kg

1
6

08/29/96
1020

3
5

MP4DB
C

LT-SB-MP-5
BMP502

SOIL
ug/kg

1
11

09/05/96
1330

0
2

MP5
B

LT-SB-MP-5B
5B1820
SOIL
ug/kg

1
20

09/05/96
1550

18
20

MP5B
B

LT-SB-MP-6
BMP602

SOIL
UG/KG

1
15

08/28/96
1400

0
2

MP6
A

LT-SB-MP-6B
MP6B24

SOIL
UG/KG

1
13

08/28/96
1410

2
4

MP6B
A

LT-SB-MP-8D
MP8D02

SOIL
ug/kg

1
8

09/18/96
0915

0
2

MP8D
B

Fluorene
4-Nitroanitine
4,6-Dinitro-2-methylphenol
N-nitrosodiphenylamine
4-Bromophenyl-phenyl ether
Hexachkxobenzene
Pentachtorophenol
Phenanthrftne
Anthracene
Carbazote
Di-n-butylphthalate
Fluoranthene
Pyrene
Butylbenzylphthalate
3,3'-Dichlorobenzidine
Benzo(a)anthracene
Chrysene
bis(2-ethylhexyl)phthalate
Di-n-octylphthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
lndeno(1 ,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g.h.i)perylene

. ————————————————— .̂ gg-..

.. ————————— ————————— m...

f2R5ff
960

280 J
500
320 J

540 Y

180 J

.............................................
180 J .........................................

...........................................

91 J
75 J

.......................................

........... 53J
H

120 Jj

38 Jj
53 J

49 J

...........................................

......................................

L

. .. ......... ....̂ ...j.

sitt Efij
" " — ""SO

386 J
••-•-—— "-Tfflj-g

380 J
380 J
380 J
170 J
180 J
380 J
380 J
360 J
380 J
110 J
120 J
380 J
110 J

r .............. .

................................................

................................................
........................................

K UOCM?OTOtREPT\DATA\SEMIVOAVSB_MW XLSISKMI



SITE N.....!_ Li Tungsten
PROJECT* 8001-202
ERA CASE NO: NA
LAB NAME: Maxim Technologies

SEMI-VOLATILE DATA
MONITORING WELL BORINGS

10
O
to
to
CO
CO

SEMI-VOLATILES
Sample ID No
Traffic Report No.
Matrix
Units
Dilution Factor
Percent Moisture
Sample Date
Sample Time
Beginning Depth
Ending Depth
Site ID
Parcel

Phenol
bis(2-chloroethyl)ether
2-Chtorophenol
1.3-Dichlorobenzene
1,4-Dfchkxobenzene
1,2-Dichkxobenzene
2-Methylphenol
2.2'-oxybls(1-Chloropropane)
4-Methylphenol
N-Nitroso-di-n-dlpropylamine
Hexachkxoethane
Nitrobenzene
Isophorone
2-Nitrophenol
2,4-Dimethylphenol
bis(2-Chloroethoxy)methane
2,4-Dichlorophenol
1 ,2,4-Trichlorobenzene
Naphthalene
4-Chloroaniline
Hexachlorobutadiene
4-Chloro-3-Methylphenol
2-Methylnaphthalene
Hexachlorocyclopentadiene
2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
2-Chloronaphthalene
2-Nitroaniline
Dimethylphthalate
Acenaphthylene
2,6-Dmitrotoluene
3 Nitroaniline
Acenaphthene
2.4-Dinitrophenol
4-Nitrophenol
Dibenzofuran
2,4-Dinitrotoluene
Diethylphthalate
4-Chorophenyl-phenyl ether

LT-SB-MP-8DB
P8DB46

SOIL
ug/kg

1
10

09/18/96
0940

4
6

MP8DB
B

...............................................

^. .............................................

..............................................

...............................................

'•"•"""""""" ' •"""

V

I ......................

LT-SB-MP-9DR
SBMP9DR

SOIL
ug/kg

1
17

3/18/97
1500

0
2

MP9D
B

'

LT-SB-MP-9DB
B9DB24

SOIL
ug/kg

1
14

09/04/98
1211

2
4

MP9DB
B

'

............................................

...........................................

. . ...............

LT-SB-MP-11D
P11D02

SOIL
UG/KG

1
5

09/25/96
1601

0
2

MP11D
C

..............................................

.............................................

..............................................

.............................................

LT-SB-MP-11DB
1DB810

SOIL
UG/KG

1
14

09/25/96
1640

a
10

MP11DB
C

1

..................................................

t

LT-SB-MP-16S
P16S02

SOIL
ug/kg

1
13

10/10/96
1345

0
2

MP16S
C

...........................................

...........................................

LT-SB-MP-16SB
P16S24

SOIL
ug/kg

1
15

10/10/96
1410

2
4

MP16SB
C

............

............................... ..............

.............................................J



SITE N««1E: Li Tungsten
PROJECT»: 8001-202
ERA CASE NO: NA
LAB NAME: Maxim Technologies

SEMI-VOLATILES
Sample ID No.
Traffic Report No
Matrix
Units
Dilution Factor
Percent Moisture
Sample Date
Sample Time
Beginning Depth
Ending Depth
Site ID
Parcel

SEMI-VOLATILE DATA
MONITORING WELL BORINGS

LT-SB-MP-8DB
P8DB46

SOIL
ug/kg

1
10

09/18/96
0940

4
8

MP8DB
B

LT-SB-MP-9DR
SBMP9DR

SOIL
ug/kg

1
17

3/18/97
1500

0
2

MP9D
B

LT-SB-MP-9DB
B9DB24

SOIL
ug/kg

1
14

09/04/96
1211

2
4

MP9DB
B

LT-SB-MP-11D
P11D02

SOIL
UG/KG

1
5

09/25/96
1601

0
2

MP11D
C

LT-SB-MP-11DB
1DB810

SOIL
UG/KG

1
14

09/25/96
1640

B
10

MP11DB
C

LT-SB-MP-16S
P16S02

SOIL
ug/kg

1
13

10/10/98
1345

0
2

MP16S
C

LT-SB-MP-16SB
P16S24

SOIL
ug/kg

1
15

10/10/96
1410

2
4

MP16SB
C

Fluorene
4-Nitroaniline
4,6-Dinitro-2-methylphenol
N-nitrosodiphenylamine
4-Bfomopnenyl-phenyl ether
Hexachkxobenzene
Pentachlorophenol
Phenanthrene
Anthracene
Carbazote
Di-n-butylphthalate
Fluoranthene
Pyrene
Butylbenzylphthalate
3,3'-Dichlorobenzidine
Benzo(a)anthracene
Chrysene
bis(2-ethylhexyl)phthalate
Di-n-ocfylphlhalale
Benzo(b)fluoranthene
Benzo(k)nuoranthene
Benzo(a)pyrene
lndeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g.h.i)perylene '"83'jT"

130 J

CO
o
to
to
10

K \8001202WIREPTOATA\SEMIVOAHSB_MW XtS)Sh««11
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SITE Nn..it Li Tungsten
PROJECT»: 8001-202
EPA CASE NO: NA
LAB NAME: Maxim Technologies

SEMI-VOLATILES
Sample ID No
Traffic Report No
Matrix
Units
Dilution Factor
Percent Moisture
Sample Date
Sample Time
Beginning Depth
Ending Depth
Site ID
Parcel

LT-SB-MP-18

SEMI-VOLATILE DATA
MONITORING WELL BORINGS

LT-SB-MP-18B LT-SB-MP-20R LT-SB-MP-20BR LT-SB-MP-22R LT-SB-MP-22BR LT-SB-MP-22D LT-SB-MP-22DB
MP1802

SOIL
ug/kg

1
17

09/03/96
1515

0
2

MP18
C

P18B24
SOIL
ug/kg

1
17

09/03/96
1520

2
4

MP18B
C

SBMP20R
SOIL
ug/kg

1
18

3/20/97
1040

0
2

MP20
A

SBMP20BR
SOIL
ug/kg

1
19

3/20/97
1045

2
3

MP20B
A

SBMP22R
SOIL
ug/kg

1
11

3/20/97
0950

1
3

MP22
A

SBMP22BR
SOIL
ug/kg

1.4
13

3/20/97
1010

3
5

MP22B
A

MP22D_
SOIL"
ug/kg

1
10

08/13/96
1230

1
3

MP22D
A

MP22DB
SOIL
ug/kg

1
11

08/13/96
1245

3
5

MP22DB
A

Phenol
bis(2-cnk>roethyl)ether
2-Chtorophenol
1,3-Dichlorobenzene
1,4-Dtehtorobenzene
1 ,2-CNchlorobenzene
2-Methylphenol
2,2'-oxybi$(1 -Chkxopropane)
4-Methylphenol
N-Nitroso-di-n-dipropylamlne
Hexachloroethane
Nitrobenzene
Isophorone
2-Nitrophenol
2,4-Dimelhylphenol
bis(2-Chloroethoxy)methane
2,4-Dichlorophenol
1 ,2,4-Trichlorobenzene
Naphthalene
4-Chloroaniline
Hexachlorobutadiene
4-Chloro-3-Methylphenol
2-Methylnaphthalene
Hexachlorocyclopentadiene
2,4,6-Trichlorophenol
2.4,5-Trichlorophenol
2-Chloronaphthalene
2-Nitroaniline
Dimethylphthalate
Acenaphthylene
2,6-Dinitrotoluene
3-Nitroaniline
Acenaphthene
2,4-Dlnitrophenol
4-Nitrophenol
Dibenzoturan
2.4-Dinitrotoluene
Diethylphthalate
4-Chorophenyl-phenyl ether

. ................................

............................................

I...........................................
.................................................................................

..............................................

..............................................

i . ........ .
, ..............

::::::::::;........................................
........................................

" ' —•••—••-•••—•
...................................

""""""""•••" 1 10 'J

.............

—— ———— 450 J

270 J

490 J

440 J

............................................

610

830

............................................

..............................................

740

4600

'

•••••••••••••••••••••••——— ~H

..............................................j
780I::::::::::::

•



SITE N,,..iL Li Tungsten
PROJECT*: B001-202
ERA CASE NO: NA
LAB NAME: Maxim Technologies

SEMI-VOLATILES
Sample ID No
Traffic Report No.
Matrix
Units
Dilution Factor
Percent Moisture
Sample Date
Sample Time
Beginning Depth
Ending Depth
Site ID
Parcel

SEMI-VOLATILE DATA
MONITORING WELL BORINGS

LT-SB-MP-18 LT-SB-MP-18B LT-SB-MP-20R LT-SB-MP-20BR LT-SB-MP-22R LT-SB-MP-22BR LT-SB-MP-22D LT-SB-MP-22DB
MP1802

SOIL
ug/kg

1
17

09/03/96
1515

0
2

MP18
C

P18B24
SOIL
ug/kg

1
17

09/03/96
1520

2
4

MP18B
C

SBMP20R
SOIL
ug/kg

1
18

3/20/97
1040

0
2

MP20
A

SBMP20BR
SOIL
ug/kg

1
19

3/20/97
1045

2
3

MP20B
A

SBMP22R
SOIL
ug/kg
I
II

3/20/97
0950

1
3

MP22
A

SBMP22BR
SOIL
ug/kg
14
13

3/20/97
1010

3
5

MP22B
A

MP22D_
SOIL
ug/kg

1
10

08/13/98
1230

1
3

MP22D
A

MP22DB
SOIL
ug/kg
I
II

08/13/96
1245

3
5

MP22DB
A

"luorene
-Nitroanillne
,6-Dinitro-2-methylphenol
4-nitrosodiphenylamine
-Bromophenyl-phenyl ether
lexachkxobenzene
'entachtorophenol
'henanthrene
Anthracene
^arbazole
X-n-butylphthalate
"luoranthene
'yrene
Jutylbenzylphthalate
>,3'-Dichlorobenzidine
3enzo(a)anthracene
Jhrysene
>is(2-ethylhexyl)phthalate
)i-n-octylphthalate
3enzo(b)nuoranthene
3enzo(k)fluoranthene
3enzo(a)pyrene
ndeno(1 ,2,3-cd)pyrene
)ibenz(a.h)anthracene
3enzo(g,h,i)perylene

.......... ... ............... . .,....,.............,.,.̂ B -j,

-- — - -$z j

W J
240 J

99 Jj
120 J
100 J

120 JJ
81 J

100 J
75 ^

110 J

S?3

... .. .... ......WJ

180 J

68 J
90 J

310 J

...............

...................................71.J

................................

86 J]

iOOfi
i§0"3

860
970

...........:::::.............

..........................3.!9...J
360 J

190 J
210 J
280 J
180 J

230 J

............. £„.........

——yggy-. _ ...... „..£_
310 J

- jg-gfl-

2500

1100
1100

740
710
850
500 J
180 J
570

2500

1000
900

............................................

440

................................4.5?.....J
I

930

460
410

1900

240 J
270 J

88 J

......................................
85 J

60 J

KWOO(20JWIREPTO»TA\SEMIVOAXSB_MWXlS|Sh««1

u>
ototo
LJ
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NOTES:
Blank space - compound analyzed for, but

not detected
B - compound found in lab blank as well as

sample, indicated possible/probable
blank contamination

E - estimated value
J • estimated value, compound present

below CRQL but above IDL
R - analysis did not pass EPA QA/QC

N - presumptive evidence of the presence
of the material

NR - analysis not required
Detection limits elevated if Dilution Factor
> 1 and/or percent moisture > 0%



SITE NAME: Li Tungsten
PROJECT #: 8001-202
ERA CASE NO.: NA
LAB NAME: Maxim Technologies

SEMI-VOLATILES
Sample ID No.
Traffic Report No.
Matrix
Units
Dilution Factor
Percent Moisture
Sample Dale
Sample Time
Beginning Depth
Ending Depth
Site ID
Parcel

SEMI-VOLATILE DATA
SURFACE SOIL

LT-SS-01R
SS01R
SOIL
ug/kg

1
13

3/18/97
1435

0
2

SS01
A

LT-SS-02
LTSS02 RE

SOIL
ug/kg

1
3

09/05/96
1423

0
2

SS02
A

LT-SS-03R
SS03R
SOIL
ug/kg

1
32

3/20/97
1529

0
2

SS03
A

LT-SS-04
LTSS04

SOIL
ug/kg

1
18

09/05/96
1545

0
2

SS04
C

LT-SS-05R
SS05R
SOIL
ug/kg

5
16

3/20/97
1521

0
2

SS05
A

LT-SS-06R
SB06R
SOIL
ug/kg

1
13

3/17/97
1240

0
2

SS06
B

LT-SS-07
LTSS07

SOIL
ug/kg

1
4

09/06/96
1404

0
2

SS07
A

LT-SS-08R
SS08R
SOIL
ug/kg

1
10

3/18/97
1400

0
2

SS08
B

LT-SS-09
LTSS09

SOIL
ug/kg

1
10

09/11/96
1345

0
2

SS09
A

Phenol
bis(2-chloroethyl)ether
2-Chtorophenol
1,3-Dichlorobenzene
1 ,4-Dichlorobenzene
1 ,2-Dlehlorotaenzene
2-Methylphenol
2,2'-oxybis(1 -Chklropropane)
4-Methylphenol
N-Nrtroso-di-n-dipropylamine
Hexachkxoethane
Nitrobenzene
Isophorone
2-Nitrophenol
2,4-Dimethylphenol
bis(2-Chloroethoxy)methane
2,4-Dichlorophenol
1 ,2,4-Trichlorobenzene
Naphthalene
4-Chloroaniline
Hexachlorobutadiene
4-Chloro-3-Methylphenol
2-Methylnaphthalene
Hexachlorocyclopentadiene
2.4 ,6-Trichlorophenol
2.4,5-Trichlorophenol
2-Chloronaphlhalene
2-Nitroaniline
Dimethylphthalate
Acenaphthylene
2,6-Dinitrotoluene
3-Nitroaniline
Acenaphlhene
2.4-Dinitrophenol
4-Nitrophenol
Dibenzofuran
2.4-Dinitrotoluene
Diethylphthalate
4-Chorophenyl-phenyl ether

i. ..

................................

. ... .................

I ....................................
...................

............................................

........................................

,
...........................................

.......................................

......... .................. .j

..........................................

...................................................................................

:::::::::::::::::::::::::...................................................................................

330 J

180 J

i...................................................................................

.....................................

.....................................

.........................................

———————————

190 J

"""" ............

.?!.J

36 j
50 J

640 E

300 j

....................................

I....................................
.....................................
I................................

.....................................

,.
L.......... ..........................

k

...................

............................̂

.............................J

..............................

00
o
to
to
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SITE N««it LI Tungsten
PROJECT* 8001-202
EPA CASE NO.: NA
LAB NAME: Maxim Technologies

SEMI-VOLATILES
Sample ID No.
Traffic Report No.
Matrix
Units
Dilution Factor
Percent Moisture
Sample Date
Sample Time
Beginning Depth
Ending Depth
Site ID
Parcel

SEMI-VOLATILE DATA
SURFACE SOIL

LT-SS-01R
SS01R
SOIL
ug/kg

1
13

3/18/97
1435

0
2

SS01
A

LT-SS-02
LTSS02 RE

SOIL
ug/kg

1
3

09/05/96
1423

0
2

SS02
A

LT-SS-03R
SS03R
SOIL
ug/kg

1
32

3/20/97
1529

0
2

SS03
A

LT-SS-04
LTSS04

SOIL
ug/kg

1
18

09/05/96
1545

0
2

SS04
C

LT-SS-05R
SS05R
SOIL
ug/kg

5
16

3/20/97
1521

0
2

SS05
A

LT-SS-06R
SB06R
SOIL
ug/kg

1
13

3/17/97
1240

0
2

SS06
B

LT-SS-07
LTSS07

SOIL
ug/kg

1
4

09/06/96
1404

0
2

SS07
A

LT-SS-08R
SS08R
SOIL
ug/kg

1
10

3/18/97
1400

0
2

SS08
B

LT-SS-09
LTSS09

SOIL
ug/kg

1
10

09/11/96
1345

0
2

SS09
A

Fluorene
4-Nitroaniline
4,6-Dlnilro-2-methylphenol
N-nitrosodiphenylamine
4-Bromophenyl-phenyl ether
Hexachkxobenzene
Pentachkxophenol
Phenanthrene
Anthracene
Carbazole
Di-n-butylphthalate
Fluoranthene
Pyrene
Butylbenrylphthalate
3.3'-Dichlorobenzidine
Benzo(a)anthracene
Chrysene
bis(2-ethylhexyl)phthalate
Di-n-octylphthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
lndeno(1 ,2.3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g.h,i)perylene

f fo" J
150 J

L .. ..... ...................

68 Jj
90 J^

1 150 Jj

170 J

250 J
190 J

..........................................
81 J

130 J

400 E

43 J
93 J

81 J

3600

150" J]
210 J

...........................................

300 ^
......._...........................,

j

...........................................

...........................................j

.............................

260 J................................: ".;"" '"

3800
700 J
700 J

5400
5800

3100
41 J 4000

910 J

6900 Y

3600
3800
1300 J
4700

.

......................................

570 E

3400 E
690 E

1000 E

10.000 E
7300 E

440 E
51 J

10,000 E

3900 E
2200 E
770 E

1700 E

64 'J
86 J

100 J

72 J

17 J
240 j
210 J

51 J

92 J
190 J

500
120 J
120 j]

.... j

"""""" .........j
83 j]

KW»1202WIREPTOATA\SEMIVOA^SSXLSJShMll



SITE NMM£ Li Tungsten
PROJECT*: 8001-202
EPACASENO: NA
LAB NAME: Maxim Technologies

SEMI-VOLATILE DATA
SURFACE SOIL

O
to
to
u>
vo

SEMI-VOLATILES
Sample ID No
Traffic Report No.
Matrix
Units
Dilution Factor
Percent Moisture
Sample Date
Sample Time
Beginning Depth
Ending Depth
Site ID
Parcel
Phenol
bl3(2-chloroethyl)ether
2-Chlorophenol
1 ,3-Dichlorobenzene
1,4-Dichlorobenzene
1.2-Dtchkxobenzene
2-Metnylphenol
2,2--oxybis(1 -Chtoropropane)
4-Methylphetiol
N-Nitroso-di-n-dipropyhiminQ
Hexachloroethane
Nitrobenzene
Isophorone
2-Nitrophenol
2,4-Dimethylphenol
bi3(2-Chloroethoxy)methane
2.4-Dichlorophenol
1 ,2,4-Trichlorobenzene
Naphthalene
4-Chloroaniline
Hexachlorobutadiene
4-Chloro-3-Methylphenol
2-Methylnaphthalene
Hexachlorocyclopentadiene
2,4.6-Trichlorophenol
2.4,5-Trichlorophenol
2-Chloronaphthalene
2-Nitroaniline
Dimethylphthalate
Acenaphthylene
2.6-Dinitrotoluene
3-Nilroaniline
Acenaphthene
2.4-Dinitrophenol
4-Nitrophenol
Dibenzofuran
2.4-Dinitrotoluene
Diethylphthalate
4-Chorophenyl-phenyl ether

LT-SS-10
LTSSS10

SOIL
ug/kg

1
6

09/11/96
1445

0
2

SS10
C

f" '
.

f

LT-SS-11 LT-SS-DUP09
LTSS11 SDUP09

SOIL SOIL
ug/kg ug/kg

10 1
38 35

09/20/96 9/20/96
1058 1100

0 0
2 2

SS11 SS11
C C

.........................................................................

........................................................................

........................................................................

............

LT-SS-12
LTSS12

SOIL
ug/kg

1
48

09/20/96
1200

0
2

SS12
C

..............................



SITE N. _: Li Tungsten
PROJECT *: 8001-202
ERA CASE NO.: NA
LAB NAME: Maxim Technologies

SEMI-VOLrtTILE DATA
SURFACE SOIL

SEMI-VOLATILES
Sample ID No
Traffic Report No
Matrix
Units
Dilution Factor
Percent Moisture
Sample Date
Sample Time
Beginning Depth
Ending Depth
Site ID
Parcel
Fluorene
4-Nitroaniline
4,6-Dinitro-2-methylphenol
N-nitrosodiphenylamlne
4-Bromophenyl-phenyl ether
Hexachtofobenzene
Pentachkxopnenol
Phenantiirene
Anthracene
Carbazote
Di-n-butylphthalate
Fluoranthene
Pyrene
Butylbenzylphthalate
3.3'-Dichlorobenzidine
Benzo(a)anthracene
Chrysene
bis(2-ethylhexyl)phthalate
Di-n-octylphthalate
Benzo(b)(1uoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
lndeno(1,2,3-cd)pyrene
Dibenz(a.h)anthracene
Benzo(g.h.i)perylene

LT-SS-10
LTSSS10

SOIL
ug/kg

1
6

09/11/96
1445

0
2

SS10
C

..............................

..............................

;

LT-SS-11 LT-SS-DUP09
LTSS11 SDUP09

SOIL SOIL
ug/kg ug/kg

10 1
38 35

09/20/96 9/20/96
1058 1100

0 0
2 2

SS11 SS11
C C

..,......,,.,......,..,......,.........,.,,...............,,......,.., .

LT-SS-12
LTSS12

SOIL
ug/kg

1
48

09/20/96
1200

0
2

SS12
C

65 j

130 J
100 J

73 J

..............................

150 J

00
o
to
to

K \M01302WIREPTOATAVSEMIVOAySS XlSp*««tl

NOTES:
Blank space - compound analyzed for, but

not detected
B - compound found in lab blank as well as

sample, indicated possible/probable
blank contamination

E - estimated value
J - estimated value, compound present

below CRQL but above IDL
R - analysis did not pass EPA QA/QC

N • presumptive evidence of the presence
of the material

NR - analysis not required
Detection limits elevated if Dilution Factor
> 1 and/or percent moisture > 0%



SITE NAME: LI Tungsten
PROJECT* 8001-202
EPACASENO: NA
LAB NAME: Maxim Technologies

SEMI-VOLATILES
Sample ID No.
Traffic Report No
Matrix
Units
Dilution Factor
Percent Moisture
Sample Date
Sample Time
Beginning Depth
Ending Depth
Site ID
Parcel

SEMI-VOLATILE DATA
TEST PITS

LT-SB-TP-01
SBTP01

SOIL
ug/kg

1
22

08/13/96
1355

1
2

TP01
B

LT-SB-TP-DUP
SBTPDU

SOIL
ug/kg

1
20

08/13/98
1355

1
2

TP01
B

LT-SB-TP-02R
SBTP02R

SOIL
ug/kg

2
19

3/18/97
1100
i
3

TP02
B

LT-SB-TP-03R
SBTP03R

SOIL
ug/kg

2
19

3/18/97
0905

0
1

TP03
B

LT-SB-TP-04R
SBTP04R

SOIL
ug/kg

10
15

3/18/97
0950

4
5

TP04
B

LT-SB-TP-05
SBTP05

SOIL
ug/kg

1
29

08/15/98
1152

0
1

TP05
B

LT-SB-TP-06
SBTP06

SOIL
ug/kg

1
11

08/14/96
1429

2
3

TP06
B

LT-SB-TP-07
SBTP07

SOIL
ug/kg

1
9

08/16/96
1046

1
2

TP07
B

LT-SB-TP-C
SBTP08

SOIL
ug/kg

1
14

08/20/96
1440

0
1

TP08
C

Phenol
bis(2-chk>roethyl)ether
2-Chlorophenol
1 ,3-Dichlorobenzene
1.4-Dichlorobenzene
1 ,2-DictilOfObcflzftfW
2-Methylphenol
2.2'-oxybis(1 -Chloropropane)
4-Methylphenol
N-Nitroso-di-n-dipropylamine
Hexachkxoethane
Nitrobenzene
Isophorone
2-Nitrophenol
2,4-Dimelhylphenol
bis(2-Chloroethoxy)methane
2.4-Dichlorophenol
1 ,2,4-Trichlorobenzene
Naphthalene
4-Chloroaniline
Hexachlorobutadiene
4-ChlofO-3-Methylphenol
2-Methylnaphthalene
Hexachlorocyclopentadiene
2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
2-Chloronaphthalene
2-Nitroaniline
Dimethylphthalate
Acenaphthylene
2.6-Dinitrotoluene
3-Nitroaniline
Acenaphthene
2,4-Dinitrophenol
4-Nitrophenol
Dibenzofuran
2,4-Dinitrotoluene
Diethylphthalate
4-Chorophenyl-phenyl ether

........................................

........................................ ..................................................

....................................

""""""""""""1

..........................................
..........................

. — .... — — . — ... — .................

..............

,

.......................................

...........................

.............. 1.

........................................

i.

[""""""""""

........................................

,.

.........................................

I........................................

,

................................

............

..................................

o
10
10
it*



SITE NAME Li Tungsten
PROJECT #: 8001-202
ERA CASE NO : NA
LAB NAME: Maxim Technologies

SEMI-VOLATILES
Sample ID No.
Traffic Report No.
Matrix
Units
Dilution Factor
Percent Moisture
Sample Date
Sample Time
Beginning Depth
Ending Depth
Site ID
Parcel

SEMI-VOLATILE DATA
TEST PITS

LT-SB-TP-01
SBTP01

SOIL
ugVkg

1
22

08/13/96
1355

1
2

TP01
B

LT-SB-TP-DUP
SBTPDU

SOIL
ug/kg

1
20

08/13/96
1355

1
2

TP01
B

LT-SB-TP-02R
SBTP02R

SOIL
ug/kg

2
19

3/18/97
1100

1
3

TP02
B

LT-SB-TP-03R
SBTP03R

SOIL
ug/kg

2
19

3/18/97
0905

0
1

TP03
B

LT-SB-TP-04R
SBTP04R

SOIL
ug/kg

10
15

3/18/97
0950

4
5

TP04
B

LT-SB-TP-05
SBTP05

SOIL
ug/kg

1
29

08/15/96
1152

0
1

TP05
B

LT-SB-TP-06
SBTP06

SOIL
ug/kg

1
11

08/14/96
1429

2
3

TP06
B

LT-SB-TP-07
SBTP07

SOIL
ug/kg

1
9

08/16/96
1046

1
2

TP07
B

LT-SB-TP-0
SBTP08

SOIL
ug/kg

1
14

08/20/96
1440

0
1

TP08
C

Fluorene
4-Nitroaniline
4,6-Dinitro-2-methylphenol
N-nitrosodiphenylamlne
4-Bromophenyl-phenyl ether
Hexachtorobenzene
Pentachkxophenol
Phenanthrene
Anthracene
Carbazoto
Di-n-butylphthalate
Fluoranthene
Pyrene
Butylbenzylphthalate
3.3'-Dichlorobenzidine
Benzo(a)anthracene
Chrysene
bis(2-ethylhexyl)phthalate
Di-n-octylphthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
lndeno(1 ,2.3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

..... gg...j

i§6~J
140 J

120 J

........................ 110J

—————— 5S6-J
230 Jl

L

.... g.̂ .J,

i —••" — - ggj

[ """"" """ ""5367
820

i i . i
[ { 360 J

190 Ji............................................................................ f

510

160 J

............ .

520

120 J
150 J

400 J

320 J
370 J
390 J

| 250 J

"""™""4W"J

'?ff"J—— ............. . .gg......

j 590
i 100 J i

I [
260 J
330 J

j

.................. .. __!____. . .
L

j 1000 E '! !
i .......... i .............i.......................................

! i 310 Ji

200 Ji |
170 Ji I

i i
170 Ji I

u>
o
10
to
£»
10

NOTES:
Blank space - compound analyzed for, but

not detected
B - compound found in lab blank as well as

sample, indicated possible/probable
blank contamination

E - estimated value
J - estimated value, compound present

below CRQL but above IDL
R - analysis did not pass EPA QA/QC

N - presumptive evidence of the presence
of the material

NR - analysis not required
Detection limits elevated if Dilution Factor
> 1 and/or percent moisture > 0%



SITE NAMt. Li Tungsten
PROJECT*: 8001-202
ERA CASE NO NA
LAB NAME: MAXIM TECHNOLOGIES

SEMI-VOLATILE DATA
SURFACE WATER / SEDIMENT

CO
o
to
toife
U)

SEMI-VOLATILES
Sample ID No
Traffic Report No
Matrix
Units
Dilution Factor
Percent Moisture

LT-SW-01
LTSW01
WATER

ug/L
1
-

LT-SW-04
LTSW04
WATER

ug/L
1
-

LT-SW-05
LTSW05
WATER

ug/L
1
-

LT-SW-08
LTSW08RE

WATER
ug/L

1
-

LT-SW-09
LTSW09
WATER

ug/L
1
-

LT-SW-10
LTSW10
WATER

ug/L
1
-

LT-SW-11
LTSW11
WATER

ug/L
1
..

LT-SED-02
LTSED2RE

SOIL
ug/kg

1
14

Phenol
bis(2-chloroethyl)ether
2-Chlorophenol
1 ,3-Dichlorobenzene
1 .4-Dichlorobenzene
1 ,2-Dichlorobenzene
2-Methylphenol
2,2'-oxybis(1 -Chloropropane)
4-Methylphenol
N-Nitroso-di-n-dipropylamine
Hexachkxoethane
Nitrobenzene
Isophororte
2-Nitrophenol
2.4-Dlmethylphenol
bis(2-Chk>roethoxy)methane
2,4-Dlchlorophenol
1 ,2,4-Trichlorobenzene
Naphthalene
4-Chloroaniline
Hexachlorobutadiene
4-Chloro-3-Melhylphenol
2-Methylnaphthalene
Hexachlorocyclopentadiene
2.4,6-Trichlorophenol
2,4,5-Trichlorophenol
2-Chloronaphthalene
2-Nitroaniline
Dimethylphthalate
Acenaphthylene
2,6-Dinitrotoluene
3-Nitroaniline
Acenaphthene
2,4-Dinitrophenol
4-Nitrophenol
Dibenzoluran
2.4-Dinitrotoluene
Dielhylphthalate
4-Chorophenyl-phenyl ether
Fluorene
4-Nitroaniline
4,6-Dinitro-2-methylphenol
N-nitrosodiphenylamine
4-Bromophenyl-phenyl ether
Hexachlorobenzene

.......................................

.......................................

....................... . ....

............................................j

j

...........................................

,

.. .. ................ ̂

...........................................

I •———••••
..........................

.........................................

.........................................

.........................................

.........................................

.........................................

.........................................

1 J

.............................................

.............................................

______!
.......................................

........................................

'

..........................................

..........................................

:::::::::::
_____

..........................................

.......................................|

.......................................|



SITE NAME: Li Tungsten
PROJECT«: 8001-202
EPACASENO: NA
LAB NAME: MAXIM TECHNOLOGIES

SEMI-VOLATILE DATA
SURFACE WATER / SEDIMENT

SEMI-VOLATILES
Sample ID No.
Traffic Report No.
Matrix
Units
Dilution Factor
Percent Moisture
Pentachlorophenol
Phenanthrene
Anthracene
Carbazole
Di-n-butylphthalate
Fluoranthene
Pyrene
Butylbenzylphthalate
3.3'-DichlorobenzkJine
Benzo(a)anthracene
Chrysene
bis(2-ethylhexyl)phthalate
Di-n-octylphthalate
Benzo(b)fluoranthene
Benzo(k)nuoranthene
Benzo(a)pyrene
lndeno( 1 ,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

LT-SW-01
LTSW01
WATER

ug/L
1

i' j'1

1 J

LT-SW-04
LTSW04
WATER

ug/L
1

LT-SW-05
LTSW05
WATER

ug/L
1

LT-SW-08
LTSW08RE

WATER
ug/L

1

............................. ........
.......................... . ........

LT-SW-09
LTSW09
WATER

ug/L
1

.......................................

1 J

LT-SW-10
LTSW10
WATER

ug/L
1

...........................................

...........................................

LT-SW-11
LTSW11
WATER

ug/L
1

i J

4 J

LT-SED-02
LTSED2RE

SOIL
ug/kg

1
14

41" j

68 j
51 J

29 J
54 J
21 J

62 J
36 J
21 J
27 J

22 J

u>
Oto
(O

NOTES:
Blank space - compound analyzed for. but

not detected
B - compound found in lab blank as well as

sample, indicated possible/probable
blank contamination

E - estimated value
J - estimated value, compound present

below CRQL but above IDL
R - analysis did not pass ERA QA/QC
N - presumptive evidence of the presence

of the material
NR - analysis not required
Detection limits elevated if Dilution Factor
> 1 and/or percent moisture > 0%

K\M01»2WIREPTM»TA»SEMIVOAXSW-SEO WS|
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SITE ft*...ic Li Tungsten
PROJECT*: 8001-202
EPACASENO: NA
LAB NAME: MAXIM TECHNOLOGIES

SEMI-VOLATILES
Sample ID No
Traffic Report No
Matrix
Units
Dilution Factor
Percent Moisture

SEMI-VOLATILE DATA
SURFACE WATER / SEDIMENT

LT-SED-03
LTSED3

SOIL
ug/kg

1
29

LT-SED-04
LTSED4

SOIL
ug/kg

1
63

LT-SED-05
TSED05

SOIL
ug/kg

1
84

LT-SED-08
LTSED8

SOIL
ug/kg

1
30

LT-SED-09
LTSED9

SOIL
ug/kg

1
31

LT-SED-10
TSED10

SOIL
ug/kg

1
19

LT-SED-11
LTSED11

SOIL
ug/kg

1
32

LT-SED-DP-02
SDDP02

SOIL
ug/kg

1
18

Phenol
bis(2-chloroethyl)ether
2-Chlorophenol
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
1 ,2-Dichlorobenzene
2-Methylphenol
2.2'-oxybis(1-Chloropropane)
4-Methylphenol
N-Nitroso-di-n-dipropylamlne
Hexachkxoethane
Nitrobenzene
Isophorone
2'Nllrophenol
2,4-Dimethylphenol
bis(2-Chloroethoxy)methane
2,4-Dtahlofophenol
1,2,4-Trichkxobenzene
Naphthalene
4-Chloroaniline
Hexachlorobutadiene
4-Chloro-3-Methylphenol
2-Methylnaphthalene
Hexachlorocyclopentadiene
2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
2-Chloronaphthalene
2-Nitroaniline
Oimethylphthalate
Acenaphthylene
2,6-Dinitrotoluene
3-Nitroaniline
Acenaphthene
2,4-Dinitrophenol
4-Nitrophenol
Dibenzofuran
2,4-Dinitrotoluene
Diethylphthalate
4-Chorophenyl-phenyl ether
Fluorene
4-Nitroanlline
4.6-Dinitro-2-methylphenol
N-nitrosodiphenylamine
4-Bromophenyl-phenyl ether
Hexachlorobenzene

....

„

.............

..........................................

. ......... .

............

....................................

........................................

............................................

;

...........................................

.... —— ..... —— ........... — ...j

..............................................

...................

............................................

...........................................

........................................

...........................................

I:::::::...............
.............................................................................................................

R

R'

R

'"""""""""R" "

R-" " -
R

.. R ......

R'
"""""""""""""""13b"J
••••••— ••K———£.... .............

.................................. .. ...

..............................................

................4.......:.::...
& ................

•••—— R--------
260 J......................:::::::j



CO
o
to
to

SITE K. ..c. Li Tungsten
PROJECT*: 8001-202
EPACASENO.: NA
LAB NAME: MAXIM TECHNOLOGIES

SEMI-VOLATILE DATA
SURFACE WATER / SEDIMENT

SEMI-VOLATILES
Sample ID No.
Traffic Report No.
Matrix
Units
Dilution Factor
Percent Moisture
Pentachlorophenol
Phenanthrene
Anthracene
Carbazole
Di-n-butylphthalate
Fluoranthene
Pyrene
Butylbenzylphthalate
3,3°-DichlorobenzkJine
Benzo(a)anthracene
Chrysene
bis(2-ethylhexyl)phthalate
Di-n-octylphthalate
Benzo(b)nuoranthen«
Benzo(k)fluoranthene
Benzo(a)pyrene
lndeno(1 ,2.3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h.i)perylene

LT-SED-03
LTSED3

SOIL
ug/kg

1
29

80 J 1
64 j 1

—————
98 J

iib j]

94 J

150 J

SO J
49 J

62 J

LT-SED-04
LTSED4

SOIL
ug/kg

1
63

. ..................

™— — -ranr
93 J

110 J

LT-SED-05
TSED05

SOIL
ug/kg

1
84

. . ...............................

290 J
580 J

600 J
260 J

LT-SED-08
LTSED8

SOIL
ug/kg

1
30

................

53 J

............................._
59 J

........................................

54 J

LT-SED-09
LTSED9

SOIL
ug/kg

1
31

52 J

55 J

LT-SED-10
TSED10

SOIL
ug/kg

1
19

LT-SED-1 1
LTSED11

SOIL
ug/kg

1
32

. ... ...............gs...j,

""""""""""""""iW'JJ
130 Ji

80 J
ioo j

200 J
66 J
75 j
85 J

130 J

LT-SED-DP-02
SDDP02

SOIL
ug/kg

1
18

—— ---R- --••••
—— ——— 248-j

———— —— fgo
240 J

52 J

150 J
170 J

150 J

42 J

41 J

K MOOI»21RIREf>T\t»TA\SEMIVOA^SW-SEO X



SITE Nf^.,c: Li Tungsten
PROJECT*: 8001-202
EPACASENO: NA
LAB NAME: MAXIM TECHNOLOGIES

SEMI-VOLATILE DATA
SURFACE WATER / SEDIMENT

o
to
to

SEMI-VOLATILES
Sample ID No.
Traffic Report No
Matrix
Units
Dilution Factor
Percent Moisture

LT-SED-DP3
SEDDP3

SOIL
ug/kg

1
37

LT-SED-DP5
SEDDP5

SOIL
ug/kg

1
32

LT-SED-DP-29
SDDP29

SOIL
ug/kg

1
20

Phenol
bis(2-chloroethyl)ether
2-Chtorophenol
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
1 ,2-Dlchlofobenzene
2-Methylphenol
2, 2'-oxybls( 1 -Chloropropane)
4-Methylphenol
N-Nitroso-di-n-dipropylamine
Hexachloroethane
Nitrobenzene
Isophorone
2-Nltrophenol
2.4-Dimethylphenol
bls(2-Chloroelhoxy)methane
2.4-Dichlorophenol
1 ,2.4-Trichkxobenzene
Naphthalene
4-Chloroaniline
Hexachlorobutadiene
4-Chloro-3-Melhylphenol
2-Methylnaphthalene
Hexachlorocyclopentadiene
2,4,6-Trichlorophenol
2.4,5-Trichlorophenol
2-Chloronaphthalene
2-Nitroaniline
Dimethylphlhalale
Acenaphthylene
2,6-Dinitrotoluene
3-Nitroaniline
Acenaphthene
2,4-Dinitrophenol
4-Nitrophenol
Dibenzofuran
2.4-Dinitrotoluene
Diethylphthalate
4-Chorophenyl-phenyl ether
Fluorene
4-Nitroaniline
4,6-Dinitro-2-methylphenol
N-mlrosodiphenylamine
4-Bromophenyl-phenyl ether
Hexachlorobenzene

.................................

......... .

560

........................................

............

———tfwE

.........................................

.........................................

........... ...... ........ srj

'"""""""""""""3M'J

..........................................
•••"—— ••••••~2go-j

[ 170 J
120 J

970

550

1100

r ' ' -•••••••—— •.........................................

—— -R— ——
....................R.........................

...__...R.....__.....

""""""""""R"'"""""""""""

....... R ...

R
........ . .....R... ...........

.....................R.........................
••••••••—— ————gg~j

................. ...R.......____.

.....................R.........................

.................................................

96 J.... . R ..... _.__j
.....................R........................

1

.................................................

87 J
......... ...........R.........................

..............



SITEN...... LI Tungsten
PROJECT*: 8001-202
ERA CASE NO.: NA
LAB NAME: LABORATORY RESOURCES

SEMI-VOLATILE DATA
GROUNDWATER - ROUND 1

U>
O
to
to
£t
00

SEMI-VOLATILES
Sample ID No
Traffic Report No
Matrix
Units
Dilution Factor
Percent Moisture
Phenol
bis(2-chloroethyl)ether
2-Chlorophenol
1,3-Dichlorobenzene
1 ,4-Dichlorobenzene
1 ,2-Dichlorobenzene
2-Methylphenol
2,2'-oxybis(1-Chk>ropropane)
4-Methylphenot
N-Nilroso-di-n-dipropylamine
Hexachloroethane
Nitrobenzene
Isophorone
2-NHrophenol
2.4-Dimethylphenol
bls(2-Chtoroetrtoxy (methane
2.4-Dichlorophenol
1 .2,4-Trichlorobenzene
Naphthalene
4-Chloroaniline
Hexachlorobutadiene
4-Chloro-3-Methylphenol
2-Methylnaphthalene
Hexachlorocyclopentadiene
2,4,6-Trichlorophenol
2,4.5-Trichlorophenol
2-Chloronaphthalene
2-Nilroaniline
Dimethylphlhalate
Acenaphthylene
2,6-Dinitrotoluene
3-Nilroaniline
Acenaphthene
2.4-Dinitrophenol
4-Nitrophenol
Dibenzofuran
2.4-Dinitrotoluene
Diethylphthalate
4-Chorophenyl-phenyl ether
Fluorene
4-Nitroaniline
4 .6-Dinitro-2-methylphenol
N-nitrosodiphenylamine
4-Bromophenyl-phenyl ether
Hexachlorobenzene

LT-GW-GM-1
LT-GW-GM-1

WATER
ug/L

1

t'I::::::::..............

LT-GW-GM-2
GM-2

WATER
ug/L

1

'

LT-GW-GM-7
GM7

WATER
ug/L

1

........................................

................

:::::::::::

.........................................

.........................................

LT-GW-GM8
GM8

WATER
ug/L

1

.............................................

i............................................

I

[ ' """"""

LT-GW-GM-9
GM9

WATER
ug/L

1

........................................H

8"J'

...........................................

...........................................

LT-GW-GM10 LT-GW-GM11 LT-GW-GM12
GM10 GM11 GM12

WATER WATER WATER
ug/L ug/L ug/L

1 1 1

!

.......................................... ............. |

f
t
i

.. . .......................i::::::::::::::......:::::.................................................

......................................................................................................................... .i

..........................................................................................................................
.......................................i
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SITE NAME: Li Tungsten
PROJECT*: 8001-202
EPACASENO: NA
LAB NAME: LABORATORY RESOURCES

SEMI-VOLATILE DATA
GROUNDWATER - ROUND 1

SEMI-VOLATILES
Sample ID No.
Traffic Report No
Matrix
Units
Dilution Factor
Percent Moisture
Pentachlorophenol
Phenanthrene
Anthracene
Carbazole
Di-n-butylphthalate
Fluoranthene
Pyrene
Butylbenzylphthalate
3,3'-DichloroDenzidine
Benzo(a)anthracene
Chrysene
bis(2-ethylhexyOphthalate
Di-n-octylphthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
lndeno(1 ,2,3-cd)pyrene
Dibenz(a.h)anthracene
Benzo(g,h,i)perylene

LT-GW-GM-1
LT-GW-GM-1

WATER
ug/L

1

" . . ...

1 J

LT-GW-GM-2
GM-2

WATER
ug/L

1

0.51 J

LT-GW-GM-7
GM7

WATER
ug/L

1

LT-GW-GM8
GM8

WATER
ug/L

1

-————••-••• 2 j

LT-GW-GM-9
GM9

WATER
ug/L

1

LT-GW-GM10
GM10

WATER
ug/L

1

LT-GW-GM11
GM11

WATER
ug/L

1

————— TJ

LT-GW-GM12
GM12

WATER
ug/L

1



SITE NM...C: LI Tungsten
PROJECT»: 8001-202
ERA CASE NO : NA
LAB NAME: LABORATORY RESOURC

SEMI-VOLATILE DATA
GROUNDWATER - ROUND 1

U>
O
to
to
Ul
O

SEMI-VOLATILES
Sample ID No.
Traffic Report No.
Matrix
Units
Dilution Factor
Percent Moisture

Phenol
bis(2-chloroethyl)ether
2-Chlorophenol
1 .3-Dichlorobenzene
1 ,4-Dichlorobenzene
1 ,2-Dichlorobenzene
2-Methylphenol
2.2'-oxybis(1 -Chloropropane)
4-Methylphenol
N-Nitroso-di-n-dipropylamlne
Hexachtoroe thane
Nitrobenzene
Isophorone
2-Nitrophenol
2,4-Dimethylphenol
bis(2-Chkxoethoxy)methane
2,4-Dichlorophenol
1 .2.4-Trichtorobenzene
Naphthalene
4-Chloroaniline
Hexachlorobutadiene
4-Chloro-3-Methylphenol
2-Methylnaphthalene
Hexachlorocyclopentadiene
2.4,6-Trichlorophenol
2,4,5-Trichlorophenol
2-Chloronaphthalene
2-Nitroaniline
Dimethylphthalate
Acenaphthylene
2.6 Dinitrotoluene
3 Nitroaniline
Acenaphthene
2,4-Dinilrophenol
4-Nitrophenol
Dibenzofuran
2,4 Dinitrotoluene
Dicthylphthalate
4-Chorophenyl-phenyl ether
Fluorene
4 Nitroaniline
4 ,6-Dinitro-2-methylphenol
N-nitrosodiphenylamine
4-Bromophenyl-phenyl ether
Hexachlorobenzene

LT-GW-GM-13
GM13

WATER
ug/L

1

I

;"""'" ..................

LT-GW-GM14A
GM14A
WATER

ug/L
1

__________

... ..... ..

LT-GW-GM14B
GM14B
WATER

ug/L
1

"""""""""""""""""72""

I

LT-GW-EMW-1
EMW1

WATER
ug/L

1

::":":;::::::::]

...........................................

.........................................

LT-GW-EMW4
EMW4

WATER
ug/L

1

. .....................

LT-GW-MW8S
MW8S

WATER
ug/L
25

••-—— 2Q-j..............................

..........................

26

6 J
...............................................

..............................................

u_~..— — ..................................................

LT-GW-MW8D
MW8D
WATER

ug/L
12.5

'136

58 J
"•-• •••••••" 39 j

448
146

.... .....m....

——— — 586""

42'6 '

...........................................

................

..........................................

;::::...........................

LT-GW-MW10D
MW10D
WATER

ug/L
50

———— — -~ggg-

"""""""""""""feo'l
1386
418 J

426 J

538

"""""""""""""2'368"'"

120 3

... .

1

j



SITE N«ME Li Tungsten
PROJECT f: 8001-202
EPACASENO: NA
LAB NAME: LABORATORY RESOURC

SEMI-VOLATILE DATA
GROUNDWATER - ROUND 1

SEMI-VOLATILES
Sample ID No.
Traffic Report No
Matrix
Units
Dilution Factor
Percent Moisture
Pentachlorophenol
Phenanthrene
Anthracene
Carbazole
Di-n-butylphthalate
Fluoranthene
Pyrene
Butylbenzylphthalate
3.3'-Dichlorobenzk)ine
Benzo(a)anthracene
Chrysene
bis(2-ethylhexyl)phthalate
Di-n-ocrylphthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthen«
Benzo(a)pyrene
lndeno(1 ,2,3-cd)pyrene
Dibenz(a.h)anlhracene
Benzo(g,h,i)perylene

LT-GW-GM-13
GM13

WATER
ug/L

1

LT-GW-GM14A
GM14A
WATER

ug/L
1

................._.............................
.................... . .

.................................................

LT-GW-GM14B
GM14B
WATER

ug/L
1

..............................................

LT-GW-EMW-1
EMW1

WATER
ug/L

1

:::::::::i.

LT-GW-EMW4
EMW4

WATER
ug/L

1

..........................................
..........

.....................................
i J

LT-GW-MW8S
MW8S

WATER
ug/L
2.5

..............................................

::::::::::n

LT-GW-MW8D
MW8D

WATER
ug/L
125

.....................

188

i...........................................

LT-GW-MW10D
MW10D
WATER

ug/L
50

..

7§6

2400

CO
o
to
to
en
H

K \B00120J\R1REPTV1ATAVSEMIVOA<GVV XLS)Sh«*11



SITE N. ...it: Li Tungsten
PROJECT*: 8001-202
ERA CASE NO: NA
LAB NAME: LABORATORY RESOURC

SEMI-VOLATILE DATA
GROUNDWATER - ROUND 1

oto
to
in
to

SEMI-VOLATILES
Sample ID No
Traffic Report No
Matrix
Units
Dilution Factor
Percent Moisture

Phenol
bis(2-chloroethyl)ether
2-Chlorophenol
1 ,3-Dichlorobenzene
1 ,4-Dichkxobenzene
1 .2-Dichlorobenzene
2 Melhylphenol
2.2'-oxybis(1-Chloropropane)
4-Methylphenol
N-Nitroso-di-n-dipropylamlne
Hexachtoroethane
Nitrobenzene
Isophorone
2-Nitrophenol
2,4-Dimethylphenol
bls(2-Chkxoethoxy)methane
2,4-DtahtofOpnenol
1 ,2,4-Trichtorooenzene
Naphthalene
4-Chloroaniline
Hexachlorobutadiene
4-Chloro-3-Methylphenol
2-Methylnaphthalene
Hexachlorocyclopentadiene
2.4.6-Trichlorophenol
2.4,5-Trichlorophenol
2-Chloronaphthalene
2-Nitroaniline
Dimethylphthalate
Acenaphthylene
2,6-Dinitrotoluene
3-Nitroaniline
Acenaphthene
2.4-Dinitropnenol
4-Nitrophenol
Dibenzoturan
2.4-Dinitrotoluene
Diethylphthalate
4-Chorophenyl-phenyl ether
Fluorene
4-Nitroaniline
4 ,6-Dinitro-2-methylphenol
N-nitrosodiphenylamine
4-Bromophenyl-phenyl ether
Hexachlorobenzene

LT-GW-MP-2D
MP-2D

WATER
ug/L

1

........._........................

;

————— 8"g4™j

6.74 J

...........................................

LT-GW-MP-4
MP4

WATER
ug/L

1

..

LT-GW-MP-5
MP5

WATER
ug/L

1

...... . .....................

...........................................

...........................................

..........................................

...........................................

LT-GW-MP-6
LT-GW-MP-6

WATER
ug/L

1

........................................

.................... ..........
I
. .. . ...........

"

L.......................................

LT-GW-MP11D
MP11D
WATER

ug/L
1

................ . . . . . i"I

r

LT-GW-MP-16S
MP16S
WATER

ug/L
1

——— _ — — — ————

.. .. j

... ... .

....

LT-GW-MP-16D
MP16D
WATER

ug/L
1

. ................ ....TJj

' " ' •—•••••"—•••

'
....... ........... ......... .J...J.

..............................................

..

.................

.................
................................................

................................................

..............................................

:::::::::::::

LT-GW-MP-17
MP-17RE
WATER

ug/L
1

..........................................

•""•••••yj-j

..........................................

i



SITE NAMt: Li Tungsten
PROJECT*: 8001-202
EPA CASE NO : NA
LAB NAME: LABORATORY RESOURC

SEMI-VOLATILE DATA
GROUNDWATER - ROUND 1

W
o
to
(O
Ul
CO

SEMI-VOLATILES
Sample ID No
Traffic Report No.
Matrix
Units
Dilution Factor
Percent Moisture
Pentachlorophenol
Phenanthrene
Anthracene
Carbazole
Di-n-butylphthalate
Fluoranthene
Pyrene
Butylbenzylphthalate
3.3'-Dichlorobenzk«ne
Benzo(a)anthracene
Chrysene
bls(2-ethylhexyl)phthalate
Di-n-oclylphthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
lndeno(1 ,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

LT-GW-MP-2D
MP-2D

WATER
ug/L

1

0.65 Jj

LT-GW-MP-4
MP4

WATER
ug/L

1

......................................... ̂

............................................

LT-GW-MP-5
MP5

WATER
ug/L

1

...........................................

...........................................

...........................................

LT-GW-MP-6
LT-GW-MP-6

WATER
ug/L

1

........................................

:::::::::::

4 J

LT-GW-MP11D
MP11D
WATER

ug/L
1

:::::::::::

LT-GW-MP-16S
MP16S
WATER

ug/L
1

...............................................

LT-GW-MP-16D
MP16D
WATER

ug/L
1

•—— — nrj
....................................
... ..

LT-GW-MP-17
MP-17RE
WATER

ug/L
1

K \800170Z\ftlREPnOATA\SEMIVOA\(GWXLS|ShMM



SITE NMwit Li Tungsten
PROJECT*: 8001-202
EPACASENO: NA
LAB NAME: LABORATORY RESOURC

SEMI-VOLATILE DATA
GROUNDWATER - ROUND 1

U)
o
10
to
Ulit*

SEMI-VOLATILES
Sample ID No
Traffic Report No
Matrix
Units
Dilution Factor
Percent Moisture
Phenol
bis(2-chk>roethyl)ether
2-Chlorophenol
1,3-Dichlorobenzene
1 ,4-Dichlorobenzene
1 ,2-Dichlorobenzene
2-Methylphenol
2,2'-oxybis(1-Chloropropane)
4-Methylphenol
N-Nitroso-di-n-dipropylamine
Hexachtoroethane
Nitrobenzene
Isophorone
2-Nitrophenol
2,4-Dimethylpnenol
bis(2-Chloroethoxy)methane

2 A ntfMfimt.**———!,4-uicniorQpnenot
1 ,2,4-Trichlofobenz6fi6
Naphthalene
4-Chloroaniline
Hexachlorobutadiene
4-Chloro-3-Methylphenol
2-Methylnaphlhalene
Hexachlorocyclopentadiene
2.4,6-Trichlorophenol
2,4, 5-Trtehlorophenol
2-Chloronaphthalene
2-Nitroaniline
Dimethylphthalale
Acenaphthylene
2,6-Dinitrotoluene
3 Nilroaniline
Acenaphthene
2.4-Dinitrophenol
4-Nitrophenol
Dibenzofuran
2.4-Dinitrotoluene
Diethylphthalate
4-Chorophenyl-phenyl ether
Fluorene
4-Nitroaniline
4,6-Dinitro-2-methylphenol
N-nitrosodiphenylamine
4-Bromophenyl-phenyl ether
Hexachlorobenzene

LT-GW-MP18S
MP18S
WATER

ug/L
1

0.5 J

..........

...........

.. _ ....

LT-GW-MP18D
MP18D
WATER

ug/L
2

49

. ..... ... ..„.„

. ... .....

................. ............... .^

•••••••••"••——— 5-j

..............................................4 J

,

LT-GW-MP-19D
MP19D
WATER

ug/L
1

...............................................

LT-GW-MP-20
LT-GW-MP-20

WATER
ug/L

1

..........................................

..........................................\

'

' " '""" ' """ '""""""]. ......

..........................................

LT-GW-MP-21D
MP-21D
WATER

ug/L
1

.................... ... ... . .

.............................................:..............................................

..............................................

LT-GW-MP-22
MP-22

WATER
ug/L

1

.. .

.............................................

LT-GW-MP-22D
MP-22D
WATER

ug/L
1

—————— -- gyj

.. ....................^..j

•--•••••••••••••••••••••••••••••-g;-2-j

0.68 J

0.51 J

0.67 J

LT-GW-DUP-04
DUP04
WATER

ug/L
1

I::::::::::::......i

j



SITE Nf,,..c LI Tungsten
PROJECT*: 8001-202
ERA CASE NO: NA
LAB NAME: LABORATORY RESOURC

SEMI-VOLATILE DATA
GROUNDWATER- ROUND 1

SEMI-VOLATILES
Sample ID No
Traffic Report No.
Matrix
Units
Dilution Factor
Percent Moisture
p'entaciiiorophenoi
Phenanthrene
Anthracene
Carbazole
Di-n-butylphthalate
Fluoranthene
Pyrene
Butylbenzylphthalate
3,3'-Dichlorobenzidine
Benzo(a)anthracene
Chrysene
bis(2-*thylhexyl)phthalate
Di-n-cctytphthalate
Beruo<b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
lndeno{1 ,2,3-cd)pyrene
Dibenz(a.h)anthracene
Benzo(g.h.i)perylene

LT-GW-MP18S
MP18S
WATER

ug/L
1

LT-GW-MP18D
MP18D
WATER

ug/L
2

...................................Tji

...... ..........................j

.

LT-GW-MP-19D
MP19D
WATER

ug/L
1

.._....................

LT-GW-MP-20
LT-GW-MP-20

WATER
ug/L

1

..........................................

2 J

LT-GW-MP-21D
MP-21D
WATER

ug/L
1

. ..............................

. ....................

.........................

1.2 J

LT-GW-MP-22
MP-22

WATER
ug/L

1

6.72 j]

1.4 J

LT-GW-MP-22D
MP-22D
WATER

ug/L
1

(5.69 J

1.4 J

LT-GW-DUP-04
DUP04
WATER

ug/L
1

.................................................... j

NOTES:
Blank space - compound analyzed For, but

not detected
B - compound found in lab blank as well as

sample, indicated possible/probable
blank contamination

E - estimated value
J - estimated value, compound present

below CRQL but above IDL

R - analysis did not pass EPA QA/QC
N - presumptive evidence of the presence

of the material
NR - analysis not required
Detection limits elevated if Dilution Factor
> 1 and/or percent moisture > 0%

CO
o
to
to
en
en

K \M01207V*IREPnOATA\SEMIVOA\|GW XLSfShMtl
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SITE NAME: Li Tungsten
PROJECT*: 8001-202
EPA CASE NO.: NA
LAB NAME: ITS

SEMI-VouATILE DATA
GROUNDWATER - ROUND 2

Note: These samples were collected during the second round of groundwater sampling.

SEMI-VOLATILES
Sample ID No
Traffic Report No
Matrix
Units
Dilution Factor
Percent Moisture

Phenol
bis(2-chloroethyl)ether
2-Chlorophenol
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
1,2-Dichtorobenzene
2-Methylphenol
2,2'-oxybis(1 -Chloropropane)
4-Metnylphenol
N-Nitroso-di-n-dipropylamine
Hexachkxoethane
Nitrobenzene
Isophororw
2-Nitrophenol
2.4-Dtmethylphenol
bis(2-Chlwoethoxy)methane
2,4-Dichkxophenol
1 ,2.4-Trlchlorobenzene
Naphthalene
4-Chloroaniline
Hexachlorobutadiene
4-Chloro-3-MeIhylphenol
2-Methylnaphthalene
Hexachlorocyclopentadiene
2,4.6-Trichlorophenol
2,4.5-Trichlorophenol
2-Chloronaphthalene
2-Nilroaniline
Dimethylphthalate
Acenaphthylene
2,6-Dinitrololuene
3-Nitroaniline
Acenaphthene
2,4-Dinitrophenol
4-Nitrophenol
Dibenzofuran
2.4-Dinitrotoluene
Diethylphlhalate
4-Chorophenyl-phenyl ether
Fluorene
4-Nitroaniline
4,6-Dinitro-2-methylphenol

LT-GW-GM-1
GM1

WATER
ug/L

1

......

LT-GW-GM-2
GM2

WATER
ug/L

1

...........................................

............................................

LT-GW-GM-7
GM7

WATER
ug/L

1

....................

.........................................

LT-GW-GM-8
GM8

WATER
ug/L

1

............................................

............................................

.............

...............'""""""""""""

LT-GW-GM-9
GM9

WATER
ug/L

1

..........................................

...........................................

LT-GW-GM-10
GM10

WATER
ug/L

1

:::::::::::

..........................................

..........................................

..........................................

LT-GW-GM-11
GM11

WATER
ug/L

1

.

I
..

.......................................

LT-GW-GM-1 2
GM12

WATER
ug/L

1

..........................

„ j

——— — ———— |



SITE NAME: Li Tungsten
PROJECT»: 8001-202
ERA CASE NO.: NA
LAB NAME: ITS

SEMI-VOLATILE DATA
GROUNDWATER - ROUND 2

Note: These samples were collected during the second round of groundwater sampling

SEMI-VOLATILES
Sample ID No.
Traffic Report No.
Matrix
Units
Dilution Factor
Percent Moisture

N-nitrosodiphenylamine
4-Bromophenyl-phenyl ether
Hexachlorobenzene
Pentachtorophenol
Phenanthrene
Anthracene
Carbazote
Di-n-butylphthalate
Fluoranthene
Pyrene
Butylbenzylphthalate
3.3'-Dichlorobeniidine
Benzo(a)anthracene
Chrysene
bis(2-ethylhexyl)phthalate
Di-n-octylphthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
lndeno(1.2,3-cd)pyrene
Dibenz(a.h)anthracene
Benzo(g,h.i)perylene

LT-GW-GM-1
GM1

WATER
ug/L

1

2 J

.

LT-GW-GM-2
GM2

WATER
ug/L

1

4 J

............................................

LT-GW-GM-7
GM7

WATER
ug/L

1

.........................................

LT-GW-GM-8
CMS

WATER
ug/L

1

^^

LT-GW-GM-9
GM9

WATER
ug/L

1

LT-GW-GM-1 0
GM10

WATER
ug/L

1

LT-GW-GM-11
GM11

WATER
ug/L

1

.................... . ..

LT-GW-GM-12
GM12

WATER
ug/L

1

u>
o
to
to
en

K \8001207\PIREPnOATA\S€MIVOA\|GW2 XLSJShMll
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SITE NAME: Li Tungsten
PROJECT* 8001-202
EPACASENO: NA
LAB NAME: ITS

SEMI-VOLATILE DATA
GROUNDWATER - ROUND 2

SEMI-VOLATILES
Sample ID No.
Traffic Report No.
Matrix
Units
Dilution Factor
Percent Moisture
Phenol
bis(2-chloroethyl)ether
2-Chlorophenol
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
1 ,2-Dichlorobenzene
2-Methylphenol
2.2'-oxybis(1 -Chloropropane)
4-Methylphenol
N-Nitroso-di-n-dipropylarnlne
Hexachloroetrisno
Nitrobenzene
Isophorone
2-Nitrophenol
2,4-Dimethylphenol
bts(2-Chtoroethoxy)methane
2,4-Dichlorophenol
1 ,2,4-Trichlorobenzene
Naphthalene
4-Chloroaniline
Hexachlorobutadiene
4-Chloro-3-Methylphenol
2-Methylnaphlhalene
Hexachlorocyclopentadiene
2.4,6-Trichlorophenol
2,4 , 5-Trtchlorophenol
2-Chloronaphlhalene
2-Nitroaniline
Dirnethylphthalate
Acenaphthylene
2.6 Dimtrotoluene
3-Nitroaniline
Acenaphthene
2.4-Dinitrophenol
4-Nitrophenol
Dibenzofuran
2,4-Dinitrotoluene
Diethylphthalate
4-Chorophenyl-phenyl ether
Fluorene
4-Nitroaniline
4,6-Dinitro-2-methylphenol

LT-GW-GM-13
GM13

WATER
ug/L

1

...................... ...........

[
i
!
f

LT-GW-GM-14A
GM14A
WATER

ug/L
1

.................................................

•-------——— g-j

LT-GW-GM-14B
GM14B
WATER

ug/L
25

.
........"" '

[""" i'50

[

.............................................j

LT-GW-GM-15
GM15

WATER
ug/L

1

..... J

..............................................

.. ... ...........

..............................................

•""•-""""•——— j

-=— z=

LT-GW-EMW-1
EMW1

WATER
ug/L

1

...........................................
... ............... ... ..

................................ .. ...

....................................

............................................

LT-GW-EMW-4
EMW4

WATER
ug/L

1

.............................................

________
...................

.............................................

.............................................

.............................................

LT-GW-MW-8S
MW8S

WATER
ug/L

1

________3r;J

........... ......... ..................^

" •"— -3-3

,......................................r...

-"----—————

.............................................j

..............................................

...............................................



SITE NAME: Li Tungsten
PROJECT*: 8001-202
EPACASENO.: NA
LAB NAME: ITS

SEMI-VOLATILE DATA
GROUNDWATER - ROUND 2

SEMI-VOLATILES
Sample ID No.
Traffic Report No.
Matrix
Units
Dilution Factor
Percent Moisture

N-nitrosodiphenylamine
4-Bromophenyl-phenyl ether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene
Cartaazole
Di-n-butylphthalate
Fluoranthene
Pyrene
Butylbenzylphthalate
3.3'-Dtch(orobenikJlne
Benzo(a)anthracene
Chryserw
bls(2-ethylhexyl)phthalate
Di-n-octylphthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
lndeno(1 ,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g.h,i)perylene

LT-GW-GM-13
GM13

WATER
ug/L

1

.............................................
..... .

*

.............................................

.............................................

LT-GW-GM-14A
GM14A
WATER

ug/L
1

...............................................

3 J

2 J

LT-GW-GM-14B
GM14B
WATER

ug/L
25

3 J

LT-GW-GM-15
GM15

WATER
ug/L

1

..............................................

..............................................

LT-GW-EMW-1
EMW1

WATER
ug/L

1

———————]

LT-GW-EMW-4
EMW4

WATER
ug/L

1

.............................................

LT-GW-MW-8S
MW8S

WATER
ug/L

1

r

8 J

U)
o
to
to
(J1



SITE NAME: Li Tungsten
PROJECT*: 8001-202
EPACASENO.: NA
LAB NAME: ITS

SEMI-VOLy\riLE DATA
GROUNDWATER - ROUND 2

U>
O
to
to
01
o

SEMI-VOLATILES
Sample ID No.
Traffic Report No
Matrix
Units
Dilution Factor
Percent Moisture
Phenol
bis(2-ch!oroethyl)ether
2-Chtorophenol
1.3-Dichlofobenzene
1 .4-Dichtocobenzene
1 ,2-Dichlorobenzene
2-Methylphenol
2,2'-oxybis(1-Chloropropane)
4-Methylphenol
N-Nitroso-dl-n-dipropylamine
Hexachloroethane
Nitroben26flo
Isophorone
2-Nitrophenol
2,4-Dirnethylphenol
bis(2-Chtofoethoxy)methane
2.4.0lchlorophenol
1 ,2.4-Trichlorobenzene
Naphthalene
4-Chloroaniline
Hexachlorobutadiene
4-Chloro-3-Methylphenol
2-Methylnaphthalene
Hexachlorocyclopentadiene
2,4,6-Trichlorophenol
2,4.5-Trichlorophenol
2-Chloronaphthalene
2-Nitroaniline
Dimethylphthalate
Acenaphlhylene
2.6-Dinitrotoluene
3-Nitroaniline
Acenaphthene
2,4-Dinitrophenol
4-Nitrophenol
Dibenzofuran
2.4-Dinitrotoluene
Diethylphthalate
4-Chorophenyl-phenyl ether
Fluorene
4-Nitroaniline
4,6-Dinitro-2-methylphenol

LT-GW-MW-8D
MW8D

WATER
ug/L
83

'140

........... 2B 3

—— —— -24J5--... —— . — ....„._......

""•""""""""""""'148'""

" ••-•••ij-ijj--

28 3

............ _

—— -•-••--••|3-j

...........................................

••••••••••••————• -yj

LT-GW-MW-10D
MW10D
WATER

ug/L
20

"'"""""""" 470 ""j

"""""""""""""""""S4"J
"""""""""""""""'g3(3'". .......... __...._.. ...................

.... 3ge

. . — ™™2a:j

TRC3

g'5'O '

.............................................
. ...................... ....2g..j

—————— gjrj

LT-GW-MP-2D
MP2D

WATER
ug/L

1

•--••--•••••--•••-----I

..........................................

j

...........................................

...........................................

LT-GW-MP-4
MP4

WATER
ug/L

1

............................................

.................

............................................

LT-GW-MP-5
MP5

WATER
ug/L

1

...........................................

^__
...........................................

LT-GW-MP-6
MP6

WATER
ug/L

1

....... .........................

........................................

...

LT-GW-MP-11D
MP11D
WATER

ug/L
1

................................

LT-GW-MP-16S
MP16S
WATER

ug/L
1

...............................................

..........................................

..........................................

..........................................

......

......]

...............................................j

................................................



SITE NAME: Li Tungsten
PROJECT * 8001-202
ERA CASE NO : MA
LAB NAME: ITS

SEMI-VOLATILE DATA
GROUNDWATER - ROUND 2

SEMI-VOLATILES
Sample ID No
Traffic Report No.
Matrix
Units
Dilution Factor
Percent Moisture
N-nitrosodiphenylamine
4-Bromophenyl-phenyl ether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene
Carbazole
Di-n-butylphthalate
Fluoranthene
Pyrene
Butylbenzylphthalate
3,3'-Dich)orobenzk)ir>e
Benzo(a)anthracene
Chrysene
bis(2-ethylhexyl)phthalate
Di-n-octylphthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
lndeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

LT-GW-MW-8D
MW8D

WATER
ug/L
83

. ......................

...............................

••••••••••••————• m-'

LT-GW-MW-10D
MW10D
WATER

ug/L
20

.............................................

...........................................

.............................................

•""""""" """""""""§2"J

180 J

LT-GW-MP-2D
MP2D

WATER
ug/L

1

1 J

.......... .

...........................................

LT-GW-MP-4
MP4

WATER
ug/L

1

.... ... .................. .. ... ......

LT-GW-MP-5
MP5

WATER
ug/L

1

...........................................

LT-GW-MP-6
MP6

WATER
ug/L

1

........................................

........................................

LT-GW-MP-11D
MP11D
WATER

ug/L
1

..........................................

..........................................

LT-GW-MP-16S
MP16S
WATER

ug/L
1

.

u>
oto
to
<T\
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SITE NAME Li Tungsten
PROJECT*: 8001-202
ERA CASE NO.: NA
LAB NAME: ITS

SEMI-VOLATILE DATA
GROUNDWATER - ROUND 2

U)
o
to
to
0\to

SEMI-VOLATILES
Sample ID No.
Traffic Report No
Matrix
Units
Dilution Factor
Percent Moisture

Phenol
bis(2-chloroethyl)ether
2-Chlorophenol
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
1 ,2-Dichlorobenzene
2-Methylphenol
2.2'-oxybis(1 -Chloropropane)
4-Methylphenol
N-Nitroso-di-n-dipropylamine
Hexachkxoethane
Nitrobenzene
Isophorone
2-Nltrophenol
2,4-Dimethylphenol
bls(2-Chloroetnoxy)methane
2,4-Dlchlorophenol
1 ,2,4-Trichlorobenzene
Naphthalene
4-Chloroaniline
Hexachlorobutadiene
4 Chloro-3-Methylphenol
2-Methylnaphthalene
Hexachlorocyclopentadiene
2,4,6-Trichlorophenol
2,4, 5-Trichlorophenol
2-Chloronaphthalene
2-Nitroaniline
Dimethylphthalate
Acenaphthylene
2,6-Dinitrotoluene
3 Nilroaniline
Acenaphthene
2,4-Dinitrophenol
4-Nitrophenol
Dihenzofuran
2,4-Dinitrotoluene
Diethylphthalate
4-Chorophenyl-phenyl ether
Fluorene
4 -Nilroaniline
4,6-Dinitro-2-methylphenol

LT-GW-MP-16D
MP16D
WATER

ug/L
1

. .....

...._...........................................

LT-GW-MP-17
MP17

WATER
ug/L

1

......................... ...0

..........................................

........................................

....................................
. .........................

LT-GW-MP-18S
MP18S
WATER

ug/L
25

..........................................

. . . . .

. ...........

..........................................

..........................................

———— •••••Tj

..........................................

4 J

LT-GW-MP-18D
MP18D
WATER

ug/L
1

..............................

*"

............................................

.............................................

...........................................
t

..............................................

.......................................

"

LT-GW-MP-19D
MP190
WATER

ug/L
1

LT-GW-MP-20
MP20

WATER
ug/L

1

.............................

LT-GW-MP-21D
MP21D
WATER

ug/L
1

.....................................,......j

::::::::::::]
————|

......................................... j



SITE NAME: Li Tungsten
PROJECT»: 8001-202
ERA CASE NO: NA
LAB NAME: ITS

SEMI-VOLATILE DATA
GROUNDWATER- ROUND 2

SEMI-VOLATILES
Sample ID No
Traffic Report No.
Matrix
Units
Dilution Factor
Percent Moisture

LT-GW-MP-16D
MP16D
WATER

ug/L
1

LT-GW-MP-17
MP17

WATER
ug/L

1

LT-GW-MP-18S
MP18S
WATER

ug/L
2.5

LT-GW-MP-18D
MP18D
WATER

ug/L
1

LT-GW-MP-19D
MP19D
WATER

ug/L
1

LT-GW-MP-20
MP20

WATER
ug/L

1

LT-GW-MP-21D
MP21D
WATER

ug/L
1

N-nitrosodiphenylamine
4-Bromophenyl-phenyl ether
Hexachtorobenzene
Pentachlorophenol
Phenanthrene
Anthracene
Carbazole
Di-n-butylphthalate
Fluoranthene
Pyrene
Butylbenrylphthalate
3.3'-Dtchlorobenzidlne
Benzo(a)anthracene
Chrysene
bls(2-ethythexyl)phthalate
Di-n-octylphthalale
Benzo(b)fluoranthene
Benzo(k)nuoranthene
Benzo(a)pyrene
lndeno(1 ,2.3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

..............................................

................................................

. ....... .. .....

................................................

r 1 J-l

..........................................

..............

........................................

1 3 J

..........................................

•••-•—— ———g-g-j
..............................

i 7 J
1 J

i.

,.

....................................

'.:....:::::":":::::i

t O.6 J]. ...........

——————————I

2 J

..........................................

...............................................

to
o
to
to
a\
u>
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SITE NAME: Li Tungsten
PROJECT* 8001-202
ERA CASE NO: NA
LAB NAME: ITS

SEMI-VOLATILE DATA
GROUNDWATER - ROUND 2

U>
O
to
to

SEMI-VOLATILES
Sample ID No
Traffic Report No.
Matrix
Units
Dilution Factor
Percent Moisture

LT-GW-MP-22
MP22

WATER
ug/L

1

LT-GW-MP-22D
MP22D
WATER

ug/L
1

LT-GW-DUP05
DUP05

WATER
ug/L

1

LT-GW-DUP-06
DUP06
WATER

ug/L
1

Phenol
bis(2-chloroethyl)ether
2-Chtorophenol
1.3-Dichtorobenzene
1.4-Dichtorobenzene
1,2-Dichlorobenzene
2-Methylphenol
2,2l-oxybis(1 -Chkxopropane)
4-Methylphenol
N-Nitroso-di-n-dlpropylamtne
Hexachkxoethane
Nitrobenzene
Isophorone
2-Nitrophenol
2,4-Dimethylphenol
bis(2-Chloroethoxy)methane
2.4-Dichlorophenol
1,2,4-Trichlorobenzene
Naphthalene
4-Chloroaniline
Hexachlorobutadiene
4-Chloro-3-Melhylphenol
2-Methylnaphthalene
Hexachlorocyclopentadiene
2.4,6-Trichlorophenol
2,4,5-Trichlorophenol
2-Chloronaphlhalene
2-Nitroaniline
Dimethylphthalate
Acenaphthylene
2,6-Dinitrotoluene
3-Nitroaniline
Acenaphthene
2.4-Dinitrophenol
4-Nitrophenol
Dibenzofuran
2.4-Dinitrotoluene
Diethylphthalate
4-Chorophenyl-phenyl ether
Fluorene
4-Nitroaniline
4.6-Dinitro-2-methylphenol

"34"

'"25"'

5 J

16



SITE NAME: Li Tungsten
PROJECT*: 8001-202
EPACASENO: NA
LAB NAME: ITS

SEMI-VOLATILES
Sample ID No
Traffic Report No.
Matrix
Units
Dilution Factor
Percent Moisture

SEMI-VOLATILE DATA
GROUNDWATER - ROUND 2

LT-GW-MP-22
MP22

WATER
ug/L

1

LT-GW-MP-22D
MP22D
WATER

ug/L
1

LT-GW-DUP05
DUP05
WATER

ug/L
1

LT-GW-DUP-06
DUP06
WATER

ug/L
1

N-nitrosodiphenylamine
4-Bromophenyl-phenyl ether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene
Carbazole
Di-n-butylphthalate
Fluoranthene
Pyrene
Butylbenzylphthalate
3,3'-Dichlorobenzidine
Benzo(a)anttirBcene
Chrysene
bis(2-ethy1hexyl)phthalate
Di-n-octylphthalate
Benzo(b)fluoranthene
Benzo(k)nuoranthene
Benzo(a)pyrene
1 ndenof 1 , 2 , 3-cd)py rene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

2 J

. . .........

O.S J

2 J

................................................::::::::::::::
.....................................................

i

0.7 J

to
o
to
to

NOTES:
Blank space - compound analyzed lor, but

not detected
B - compound found in lab blank as well as

sample, indicated possible/probable
blank contamination

E - estimated value
J • estimated value, compound present

below CRQL but above IDL

R - analysis did not pass EPA QA/OC
N • presumptive evidence of the presence

of the material
NR - analysis not required
Detection limits elevated if Dilution Factor
> 1 and/or percent moisture > 0%

ui
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SITE NAME: Li Tungsten
PROJECT*: 8001-202
ERA CASE NO : NA
LAB NAME: ITS

SEMI-VOLATILES
Sample ID No.
Traffic Report No
Matrix
Units
Dilution Factor
Percent Moisture

SEMI-VOLATILE DATA
ORE SAMPLES

LT-DW-ORE-01
DWORE01

SOIL
ug/kg

1
29

ORE -01 DUP
LT-DW-ORE-DUP

DWOREDUP
SOIL
ug/kg

1
29

LT-DW-ORE-02
DWORE02

SOIL
ug/kg

1
33

LT-DW-ORE-03
DWORE03

SOIL
ug/kg

1
27

LT-KONICA-01
KONICA01

WATER
ug/L

1

Phenol
bis(2-chloroethyl)ether
2-Chlorophenol
1.3-Dichlorobenzene
1.4-Dichlorobenzene
1,2-Dichlorobenzene
2-Methylphenol
2.2'-oxybis(1 -Chtoropropane)
4-Methylphenol
N-NHroso-dl-n-dipropylamlne
Hexachkxoethane
Nitrobenzene
Isophorone
2-Nltrophenol
2,4-Dimethylphenol
bis(2-Chkxoethoxy)methane
2,4-Dlchlorophenol
1,2,4-Trichlorobenzene
Naphthalene
4-Chloroaniline
Hexachlorobutadiene
4-Chloro-3-Methylphenol
2-Methylnaphthalene
Hexachlorocyclopentadiene
2.4,6-Trichlorophenol
2.4.5-Trichlorophenol
2-Chloronaphthalene
2-Nitroaniline
Dimethylphthalate
Acenaphthylene
2,6-Dinitrotoluene
3-Nitroaniline
Acenaphthene
2.4-Dinitrophenol
4-Nitrophenol
Dibenzofuran
2,4-Dinilrotoluene
Diethylphthalale
4-Chorophenyl-phenyl ether
Fluorene
4-Nitroaniline
4,6-Dinitrc-2-methylphenol

""677 "WJ

..........................................................................

............................. .. ...

.

J

.................................................

.....................................................
...

.....................................................

.......................................
••••••———— •••••••••gjj-7"

........... .. ...........................

------ 43 7"

I .... .................

•••••••••••••••———— -•••]

••••••-••---•••---••--•1
..........................................

.........................................



SITE NAME: Li Tungsten
PROJECT*: 8001-202
ERA CASE NO.: NA
LAB NAME: ITS

SEMI-VOLATILES
Sample ID No.
Traffic Report No.
Matrix
Units
Dilution Factor
Percent Moisture

SEMI-VOLATILE DATA
ORE SAMPLES

LT-DW-ORE-01
DWORE01

SOIL
ug/kg

1
29

ORE -01 DUP
LT-DW-ORE-DUP

DWOREDUP
SOIL
ug/kg

1
29

LT-DW-ORE-02
DWORE02

SOIL
ug/kg

1
33

LT-DW-ORE-03
DWORE03

SOIL
ug/kg

1
27

LT-KONICA-01
KONICA01

WATER
ug/L

1

N-nitrosodiphenylamine
4-Bromophenyl-phenyl ether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene
Carbazole
Di-n-butylphthalate
Fluoranthene
Pyrene
Butylbenzytphthalate
S.y-Dfchkxobanzidine
Benzo(a)anthracene
Chrysene
bis(2-«thyrhexyl)phthalate
Di-n-octylphthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
lndeno(1 ,2.3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

.

•—————— i2o-j"

........... . . . ĵ

360 J

83 J
Tib" j
540

180 Yj]

j
61 J

250 J

""""""""""""""""ie'O

...... ...__._._._3grr

490

170 J
180 J
410 J

320 YJ

140 J

220 J

...................... . .. ..............

..... .............. ... m .J

................................. ̂ ...J

...................... 33..J..

....... ............... _25...................... 2ge J
370 J

140 J
160 J

1300

220 YJ

120 J

210 J

............... ................̂ ...jj

. ..................̂ ......j...

310 J

140 J
110 J
530

240 YJ

"OJ
54 j j

...................................................
88 J

]

.........................................

ototo
a\

NOTES:
Blank space - compound analyzed (or, but

not detected
B - compound found in lab blank as well as

sample, indicated possible/probable
blank contamination

E - estimated value
J - estimated value, compound present

below CRQL but above IDL

K \M01202WIREPT\DATAVSEMIVOAXORE XLSISMM1

R - analysis did not pass EPA QA/QC
N - presumptive evidence of the presence

of the material
NR - analysis not required
Detection limits elevated if Dilution Factor
> 1 and/or percent moisture > 0%
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SITE NAME: LI TUNGSTEN
PROJECT*: 8001-202
ERA CASE NO.: NA
LAB NAME: MAXIM TECHNOLOGIES

INORGANIC DATA
SOIL BORINGS

INORGANICS
Sample ID No.
Lab Number
Matrix
Units
Percent Solids

LT-SB-01
SB0113

SOIL
mg/kg
87.4

LT-SB-02
SB0213

SOIL
mg/kg
89.5

LT-SB-02B
SB0235

SOIL
mg/kg
89.0

LT-SB-03
SB0313

SOIL
mg/kg
90.6

LT-SB-03B
B03B3S

SOIL
mg/kg
90.1

LT-SB-04
SB0413

SOIL
mg/kg
91.2

LT-SB-04B
B04B3S

SOIL
mg/kg
89.7

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

5200
2.3 J

R
46.9
0.32 J

32800
13.6

27
52 E

11900
62.5

10800
255

0.06 J
45.2 E
611 J
1.5 E

R
323 J

15.1
116 E

7820

R
31.9 J
0.44 J

1040 J
15.8
5.2 J
5.8 E

8470
14.6

1830
134

7.2 J
715 J

44.1 J

17.1
29.7 E

6920

R
27.6 J
0.33 J

3240
31.6

5.5 J
6.2 E

7530
9.2

1990
132

11.8 E
791 J

57.1 J

16.2
19.9 E

4190

R
24.3 J
0.4 J

2470
10.8

5 J
15.4 E

11600
42.1
1420

120

8.7 J
724 J
1.5 E

43.8 J

13
34.1 E

4880

R
41.3 J
0.27 J

21200
19.6
9.5 J

54.3 E
10900

13.5
8450

145

25.9 E
497 J
1.3 E

69.4 J

13.9
68.2 E

2140

R
11.3 J

5450
12.3
3.1 J

11.1 E
7610
18.6

2330
72.5
0.05 J
6.6 J
807 J
4.8 E

35.3 J

9.9 J
17.9 E

2230

R
12.5 J

4040
27.4
3.7 J

53.2 E
5180

168
2250
46.9
0.11
10.8 E
736 J
6.6 E

R
32 J

8.8 J
14.3 E

W
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SITE NAME: LI TUNGSTEN
PROJECT*: 8001-202
ERA CASE NO.: NA
LAB NAME: MAXIM TECHNOLOGIES

INORGANIC DATA
SOIL BORINGS

INORGANICS
Sample ID No.
Lab Number
Matrix
Units
Percent Solids

LT-SB-05
SB0502

SOIL
mg/kg
83.2

LT-SB-05B
B05B24

SOIL
mg/kg
76.6

LT-SB-06
LTSB06

SOIL
mg/kg
76.1

LT-SB-07
SB0702

SOIL
mg/kg
86.7

LT-SB-07B
B07B24

SOIL
mg/kg
92.3

LT-SB-08
SB0802

SOIL
mg/kg
89.7

LT-SB-09
SB0902

SOIL
mg/kg
90.7

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

3570

62.1
47.5 J

8.9
16400

7.8
18.3
73.3 E

38100
107

9170
129 E

0.36
84.4
498 J
8.5

0.74 J
437 J

18
89.3
0.4 J

7050

91.6
128

0.76 J
1120 J
18.6

10 J
78.9 E

19400
324

1280 J
55.8 E
0.24
28.3
1430
18.4 E
0.86 J
373 J

36.4
115

0.31 J

4540
18.6 E

95
110 E

0.86 J
145000

76.1 E
1310
1140

86200
174 E

38200 E
R

1.3
652
331 J

10
9.1 E

2200

19.9
529 E

2760

R
43.1 J
0.24 J

5810
44.9

7.4 J
35.1 E

16600
54.4
1290
92.1

0.1 J
10.1 E
897 J
5.2 E

R
71.9 J

12.5
75.4 E

1050
19.9 E
57.7
17.4 J

0.63 J
4360

18
23

24.6 E
7270
32.9
769 J

59.4
083
69.8 E
444 J
8.5 E

R
70.6 J

8.1 J
69.8 E

7830

R
59.3
0.44 J

1.9
11400

13.2
34.6
89.7 E

12500
58.1

2470
171

0.06 J
19.4 E

1340
2.3 E

R
177 J

15.7
152 E

5810
5610
341
73

12.3
3940 E
40.6 E
63.9
1820 E

76600
R

2540
858 E

0.69
145
721 J

R
114

1050 J

31.9
483 E

0.39 J
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SITE NAME: LI TUNGSTEN
PROJECT #: 8001-202
ERA CASE NO.: NA
LAB NAME: MAXIM TECHNOLOGIES

INORGANIC DATA
SOIL BORINGS

INORGANICS
Sample ID No.
Lab Number
Matrix
Units
Percent Solids

LT-SB-09B
B09B68

SOIL
mg/kg
83.4

LT-SB-10
SB1002

SOIL
mg/kg
83.5

LT-SB-10B
B10B24

SOIL
mg/kg
70.2

LT-SB-1 1
SB1102

SOIL
mg/kg
90.8

LT-SB-1 1B
11B810
SOIL
mg/kg
92.7

LT-SB-1 2
SB1202

SOIL
mg/kg
71.1

LT-SB-1 2B
B12B24

SOIL
mg/kg
81.4

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

6350
121

17.5
48.9

0.79 J
2010 E
18.1 E
7.2 J
157 E

8960
R

1960
108 E

54
662 J

R
R

109 J

25.5
82.4 E

10600
29.1 E
21.6
198
1.1 J

1350 E
19.8 E
51.8
1080 E

45900
R

2180
5170 E
0.45
200

1270
R
R

799 J
4.3
30

259 E
0.47 J

6900
5.3 J

10.2 E
83.4
0.96 J

1390 J
15.6 E

14 J
86.2 E

32300
R

1490
1400 E

27.6
897 J

R
176 J

24.8
57 E

9370
7.7 J

418
125
1.1

11.7
47800

17.9
554
679

27900
1960
2870
1380

1.4
2900
1070 J

127
26.4 E
1200

36.5
859 E

4270

R
49

0.25 J

619 J
21
6.2 J

22.1 E
9630

7.7
1200
1880

9.7 E
1040 J

1.1 E

31.9 J
1.4 J

12.7
33.6 E

7740
42.3 E
105
132

3640 E
20.5 E
20.5
128 E

211000
R

1820
2030 E
0.26
31.7
830 J

R
R

107 J

28.4
267 E
0.41 J

8290

6.8 E
59.5

1800 E
19.4 E

9 J
11.1 E

22800
R

2870
273 E

13.5
1630

36.5 J

24.4
41.4 E
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SITE NAME: LI TUNGSTEN
PROJECT* 8001-202
ERA CASE NO.: NA
LAB NAME: MAXIM TECHNOLOGIES

INORGANIC DATA
SOIL BORINGS

INORGANICS
Sample ID No.
Lab Number
Matrix
Units
Percent Solids

LT-SB-13
SB 1304

SOIL
mg/kg
89.4

LT-SB-13B
3B1416
SOIL
mg/kg
89.4

LT-SB-14
SB1402

SOIL
mg/kg
82.9

LT-SB-14B
B14B68

SOIL
mg/kg
93.7

LT-SB-15
SB 1502

SOIL
mg/kg
68.3

LT-SB-15B
B15B46

SOIL
mg/kg
87.5

LT-SB-16
SB 1602

SOIL
mg/kg
89.4

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

11500

R
58

0.71 J

555 J
20.8
8.4 J

10.1 E
15500

16.1
2200
626

0.06 J
11.1 E

1260

49.9 J

27.7
42.7 E

6890

2.4 E
87.4
1.1

2120
23

7.6 J
9.6 E

12100
5.1 E

2370
2220 E

21 E
2100

1.9 E

62.2 J
1.1 J

15.9
62.5 E

9390
50.8 E
168
976

3.9
5980
58.4

2240 E
2230 E

37200
3300 E
1900
1350 E
0.86 E
953 E
844 J

26.1 E
59.5

1940

21.2
346 E

0.67 E

2590

1.6 J
34.9 J

214 J
13.4
35.6 E
42.9 E
5730

6.3 E
673 J
151 E

23.3 E
450 J

0.33 J
71.9 J

5.4 J
13.1 E

20300
79.6
1340
478
6.8
5.6

20400 E
1620 E
4620
4610 E

173000
R

3920
90000 E

0.98
22000

650 J
R

66.7
16600

22.7

1400 E
0.91 E

10200
74.5
191

71.3

0.65 J
1880 E
31.5 E
196
413 E

30100
R

2110
1040 E
0.06 J
153
734 J

R
13.6
650 J

26.4
154 E

11400
42.2 E

R
30.1 J
0.59 J

441 J
21.6
11.2
156 E

17100
853

2330
246

140 E
823 J
2.8 E

R
87.6 J

30.2
55.5 E

U)
o
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SITE NAME: LI TUNGSTEN
PROJECT* 8001-202
ERA CASE NO.: NA
LAB NAME: MAXIM TECHNOLOGIES

INORGANIC DATA
SOIL BORINGS

CO
o
to

10

INORGANICS
Sample ID No.
Lab Number
Matrix
Units
Percent Solids

LT-SB-16B
16B810
SOIL
mg/kg

90.9

LT-SB-17
SB1702

SOIL
mg/kg

85.3

LT-SB-17B
B17B46

SOIL
mg/kg

89

LT-SB-18
SB1802

SOIL
mg/kg

95.9

LT-SB-19
SB1902

SOIL
mg/kg

84.3

LT-SB-19B
SB19B2

SOIL
mg/kg

85.1

LT-SB-20
SB2002

SOIL
mg/kg

67.9
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

4030
1.3 J

R
22.7 J
0.23 J

445 J
33

6.2 J
44.7
9690

36
1280
252

17.2 E
1100

R
26.7 J

12
34 E

11200
23.6 E
123
170
3.3 E
5.2

6050
53

250 E
396 E

41600
1020 E
2160

20800 E
0.36 E
731 E

1570
13.4 E
12.3

3530
3.6 E

18.1
425 E

9720

45.9
54.4

1.4 E
1.2

1560
52.4
55.7 E
69.5 E

20300
152 E

1790
6300 E
0.18 E
193 E

1660
7.8 E
3.7

1090 J

16.4
102 E

0.25 J

3690
17.9
205

22.3 J
0.29 J

1.3
370 J
9.3
5.2 J
179 E

23200
337

9820
262 E

0.17
6.9 J
419 J
1.5 E

R
64.6 J

14.2
104 E

6400
36

662
66.6
0.36 J

285 J
19.9
4.2 J
207 E

25200
775

1410
155 E

0.26
76 J

645 J
4.6 E

R
35.7 J

26.2
88.4 E

7890
3.5 J

41.2
103

0.48 J

339 J
20.4
4.3 J
157 E

20600
96.8

1270
172 E

8.3 J
705 J

R
51.5 J

25.5
44.1 E

56600
416

1790
164

0.82 J
5.1

3730
93.7

4660
2160 E

193000
3710
2510
5680 E

28900
1800

33.1
103

36500

24.8
1270 E

0.46 J
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SITE NAME: LI TUNGSTEN
PROJECT* 8001-202
ERA CASE NO.: NA
LAB NAME: MAXIM TECHNOLOGIES

INORGANIC DATA
SOIL BORINGS

INORGANICS
Sample ID No.
Lab Number
Matrix
Units
Percent Solids

LT-SB-20B
SB20B4

SOIL
mg/kg
81.8

LT-SB-21
LTSB21

SOIL
mg/kg
76.7

LT-SB-22
LTSB22

SOIL
mg/kg
68.8

LT-SB-23
SB2302

SOIL
mg/kg

85

LT-SB-23B
B23B24

SOIL
mg/kg
86.7

LT-SB-24
SB2402

SOIL
mg/kg
85.4

LT-SB-24B
B24B24

SOIL
mg/kg
87.6

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

11800
1.8 J
10

75.5
0.65 J

392 J
28.7
30.5
443 E

27500
19.1

2920
218 E

201
1850

1.3 E
R

449 J

38
108 E

6310
3490 E
1600
244

0.82 J
18.8

19500
53.5 E
59.5

6740
91300

1330 E
2410 E

R
29.5
175

1230 J
91.9
63.9
1730

23.2
1870 E

6080
1710 E
1400
544 E

20.5
18700

73.7 E
119

2810
144000

2080 E
3210 E

R
16

311
936 J
175

24.6
1560

30.7
2870 E

8 J

7520
443 E
7.3 E

26.6 J

506 J
12.9
8.7 J
9.6 E

11600
8.3 E

1740
106 E

0.06 J
18.7 E
508 J

198 J

18.1
70.9 E

3210
1050 E
161

83.3

2
2620
29.5
9.2 J

1180 E
38900

434 E
900 J
229 E
3.3 E
19 E

704 J
10 E
9

373 J

14.8
315 E

4080
1920 E
114
209

0.89 J
1260
25.8
6.7 J
276 E

69200
1080 E
918 J
834 E
1.7 E

14.4 E
1440

7.4 E
10.6

2300

20.3
187 E

8720
116 E

14.1
29.2 J

9.9
659 J
17.1
5.4 J
9.9 E

14900
25.4 E

2700
132 E

0.19 E
11.1 E

1970

219 J

21
240 E

u>
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SITE NAME: LI TUNGSTEN
PROJECT* 8001-202
ERA CASE NO.: NA
LAB NAME: MAXIM TECHNOLOGIES

INORGANIC DATA
SOIL BORINGS

INORGANICS
Sample ID No.
Lab Number
Matrix
Units
Percent Solids

LT-SB-25
SB2502

SOIL
mg/kg
86.7

LT-SB-25B
B25B24

SOIL
mg/kg
76.6

LT-SB-26
SB2602

SOIL
mg/kg
81.9

LT-SB-26B
6B1012

SOIL
mg/kg
88.6

LT-SB-27
SB2702

SOIL
mg/kg
81.7

LT-SB-27B
B27B46

SOIL
mg/kg
77.5

LT-SB-28
SB2824

SOIL
mg/kg
87.4

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

1380
1420 E
503
360

2
1810
14.5
14.6 E
183 E

62300
2730 E

341 J
1050 E

1.3 E
14.9 E
925 J
14.4 E

45
843 J

10.6 J
202 E

5040
10.2 J
192

63.1

1210 J
19.6
2.9 J

70,1 E
14800

336 E
1820
58.1 E
0.17 E

9.4 J
1410

7.1 E
0.95 J
57.6 J

18
40.8 E

6600

10.9
25.8 J

1.4
2730 E
14.1 E
3.1 J

219
11000

56.7 E
2150

163 E
0.14

9 J
354 J

R
0.39 J

18.3
143 E

1460
2.6 J

1290
12.8 J

98 J
8.4
1.7 J
100

31700
137 E
531 J
247 E

3.4 J
587 J

R
12.8
57.4 J

102

393
73.3 E
6300
13.5 J

6.6
452 J
9.8 E

17.5
1150

313000
570 E

1030 J
3650 E

0.4
19.2
472 J

R
90.6
402 J

1400 E

12000

9.1
29.1 J

2190 E
32.6
7.9 J

27.5
23300

13.8 E
4520

275 E

16.6
2900

R

26.7
62 E

2020
16.4 E

1620
33 J

6.3
354 J

9E
2.4 J

1040
17800
2000 E

314 J
135 E
0.5
3.5 J
156 J

R
29.6

3996

UJ
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SITE NAME: LI TUNGSTEN
PROJECT #: 8001-202
ERA CASE NO.: NA
LAB NAME: MAXIM TECHNOLOGIES

INORGANIC DATA
SOIL BORINGS

INORGANICS
Sample ID No.
Lab Number
Matrix
Units
Percent Solids

LT-SB-28B
B28B46

SOIL
mg/kg
88.1

LT-SB-29
LTSB29

SOIL
mg/kg
89.7

LT-SB-31
LTSB31

SOIL
mg/kg
78.5

LT-SB-32
LTSB32

SOIL
mg/kg
81.2

LT-SB-33
LTSB33

SOIL
mg/kg
83.9

LT-SB-34
LTSB34

SOIL
mg/kg
87.8

LT-SB-35
LTSB35

SOIL
mg/kg
88.7

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

2610
1230 E
2230
40.1 J

179
1920 E
12.2 E
107
688

174000
419 E
752 J
504 E
4.7

83.2
481 J

R
84.6
51.1 J

10400 E

2260
17.4 E
45.2
26.5 J

9
6550
24.8
54.4
111 E

6050
79.6
2020

112
0.25
85.9 E
914 J
11.8

R
78 J

8.2 J
594 E

2960

13.2
42 J

812 J
9.4 E
5.3 J

58.9 E
8970

R
988 J

66.7 E
0.08 J

8.3 J
624 J

R

425 J

19.1
68.6 E
0.31 J

3830

51.6
61.2

1.4
5090 E
12.7 E
42.6
134 E

20900
R

2910
65.9 E
0.23
31.5
862 J

R
R

294 J

30.7
108 E

1910

2.2 J
12.3 J

4790 E
14.4 E
8.2 J

16.2 E
4600

R
791 J
62 E

6.5 J
563 J

69.9 J

9.2 J
27.6 E

4160

16.1 E
47.3

26300 E
12.2 E

12 E
16.2 E

9990
R

1670
322 E

0.37 E
15.6
711 J

R
R

120 J

16.4
44.2 E

4040

7.3 E
26.9 J

19800 E
10.6 E
81.1
8.6 E

8390
R

5620
145 E

0.13
38.2
543 J

R

119J

13.2
172 E
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SITE NAME: LI TUNGSTEN
PROJECT*: 8001-202
EPA CASE NO.: NA
LAB NAME: MAXIM TECHNOLOGIES

INORGANIC DATA
SOIL BORINGS

INORGANICS
Sample ID No.
Lab Number
Matrix
Units
Percent Solids
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

LT-SB-36 LT-SB-37 LT-SB-40 LT-SB-41 LT-SB-42
LTSB36 LTSB37 LTSB40 LTSB41 LTSB42

SOIL SOIL SOIL SOIL SOIL
mg/kg mg/kg mg/kg mg/kg mg/kg
93.0 85.3 81.3 90.1 84.5

4620

R
22.3 J
0.22 J

9590
10

3.8 J
8.7 E

8600
27.4
1990
157

0.05 J
5.8 J

538 J
4.6 E

47.7 J

11.4
39.2 E

6840

R
32.2 J
0.3 J

5400
15.2
9.1 J

14.4 E
9830

20
1610
219
0.08 J
13.5 E
966 J
2.1 E

R
324 J

15.6
68.4 E

3190
44.3 E
2950
35.4 J

4.2
2900
28.8

404 E
53900

575
652 J
59.4 E
0.32

7.7 J
699 J
3.9

14.4
242 J

12.8
251

1550

3.1 E
3.4 J

227 J
6.1
3.2 J

19.5
4190

4.3 E
400 J
61 E

7.5 J
346 J

R

25.2

4940

3.1 E
37.3 J

2370 E
11.4
3.3 J

10.7
16300

4.2 E
1920
122 E

8.5 J
1310

R

6.9 J
17.7 E

u>
o
to
to-J
-4

NOTES:
Blank Space - analyte analyzed for,

but not detected
E - estimated value
J - estimated value, analyte present

below CRDL but above IDL

R - analysis did not pass EPA QA/QC
NR - analysis not required
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SITE NAME: LI TUNGSTEN
PROJECT*: 8001-202
ERA CASE NO.: NA
LAB NAME: MAXIM TECHNOLOGIES

INORGANIC DATA
MONITORING WELL BORINGS

INORGANICS
Sample ID No.
Lab Number
Matrix
Units
Percent Solids

LT-SB-MP-2D LT-SB-MP-4D LT-SB-MP-4DB LT-SB-MP-5 LT-SB-MP-5B LT-SB-MP-6
MP2D13

SOIL
mg/kg
75.3

MP4D13
SOIL
mg/kg
92.4

P4DB35
SOIL
mg/kg
93.9

BMP502
SOIL
mg/kg
89.4

5B1820
SOIL
mg/kg

80

BMP602
SOIL
mg/kg
85.5

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

10800

63.8
53.1

1.1 J

78600 E
19.5
53.4
260

16800
15.7 E

9870
238 E
0.1 J

287
1280 J

R
0.39 J
253 J

21.2
64.2 E

6270

2 J
23.1 J

690 J
10.8
4.5 J

3 J
7920

4
1460
205 E

6 J
760 J

25.9 J

12.1
17.3 E

5940

1.4 J
20.6 J

488 J
11.1

2 J
6530

3.2
1110

137 E

4.2 J
767 J

46.1 J

9.5 J
11.8 E

15400

14.9
62.8

1180
21.9
15.9
26.9 E

36700
103

2250
541 E

0.11
18.2

1270
2.7
0.6 J

84.5 J

46.3
81.2
0.23 J

3760

6.5
32.8 J

681 J
7.7
2.6 J
7.5 E

25400
3.9

1230 J
407 E

8.4 J
1140 J

73.5 J

15.3
15.9

16900

8.7 E
126
0.7 J

1550 E
29.1 E
12.8
20.4 E

19100
R

4300
394 E

0.22
20.9
1310

64.3 J

32.5
89.8 E

10
o
to
to
>J
00
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SITE NAME: LI TUNGSTEN
PROJECT*: 8001-202
EPACASENO.: NA
LAB NAME: MAXIM TECHNO

INORGANIC DATA
MONITORING WELL BORINGS

INORGANICS
Sample ID No.
Lab Number
Matrix
Units
Percent Solids

LT-SB-MP-6B
MP6B24

SOIL
mg/kg
87.1

LT-SB-MP-8D
MP8D02

SOIL
mg/kg

92

LT-SB-MP-8DB
P8DB46

SOIL
mg/kg
89.6

LT-SB-MP-9D
MP9D02

SOIL
mg/kg

85

LT-SB-9DB
B9DB24

SOIL
mg/kg

85.9

LT-SB-MP-11D
P11D02

SOIL
mg/kg

94.8
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

20300
3 J

30.5
183

3640 E
73.2 E
20.4
44.4 E

26000
R

9400
524 E

0.27
40.8
6070

R
131 J

56.2
109 E

5460
7.1 J

R
25.9 J

352 J
23.3 E
6.2 J

43.9 E
20000

104
1080 J

196 E
0.07 J
9.6
511 J
2.2

1 J
47.4 J

19.5
34.4

1940
286 E

R
20.6 J

228 J
18.3 E
2.4 J

31.5 E
8930
37.3
506 J
193 E

4 J
277 J
1.8

0.52 J
175 J

5.4 J
38.6

6490
1.4 J
10

43.4 J

531 J
14.7
8.4 J

14.8 E
21700

30.6
1270
948 E

21.2
409 J
1.6

0.69 J
159 J

17.5
39.8

4170

5.5 E
19.5 J

451 J
29.4
2.5 J

6 E
21200

2.7
913 J
361 E

0.09 J
5.8 J

496 J

59.1 J

13.7
15.4

3930

4.4
11.5 J

91.1 J
6.5 E
2.2 J
4.1 J

7040
15.3 E
790 J
125 E

4.1 J
422 J

R

4.7 J
13.9 E
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SITE NAME: LI TUNGSTEN
PROJECT #: 8001-202
ERA CASE NO.: NA
LAB NAME: MAXIM TECHNO

INORGANIC DATA
MONITORING WELL BORINGS

to
o
K>
to
00
o

INORGANICS
Sample ID No.
Lab Number
Matrix
Units
Percent Solids

LT-SB-MP-11DB
1DB810

SOIL
mg/kg
85.5

LT-SB-MP-16S
P16S02

SOIL
mg/kg
88.5

LT-SB-MP-16SB
P16S24

SOIL
mg/kg

83

LT-SB-MP-18
MP1802

SOIL
mg/kg
83.5

LT-SB-MP-18B
P18B24

SOIL
mg/kg
83.5

LT-SB-MP-20
MP2002

SOIL
mg/kg
91.6

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

5550

4.5
18.2 J
0.75 J

66.1 J
14
1.6 J

38.6
12700

11.1 E
1510

55 E

6.5 J
919 J

R
0.34 J

20.6
34 E

6060

3.6 E
53.4 E

2030
16.2 E

6 J
3.5 J

15800
11.3 E

1420 E
R

8.6 J
2510

2.5

60.5 J

21
47.7 E

7790

3.9 E
199 E

25000
24.2 E

5.5 J
R

12400
29.8 E
2550 E

R

11.9 E
1020 J

1.5 J
162 J

12.1
127 E

6830
2430 E
442
359

23.9
1900
30.2
14.9 E
755 E

61700
297 E

1640
462 E
2.3 E

21.8 E
1040 J
10.8 E
2.8

2960

19.8
437 E

8710
1730 E
205
192

1.5
1270
34.3
16.9 E
214 E

51900
336 E

2570
338 E

0.92 E
28.9 E
1960
11.8 E
6.8

1120 J

30.6
195 E

6400

6.4
46.4

22700
18.2
9.9 J

26.8 E
11100

28.4
2160

310 E
0.09 J
17.3
904 J

1.4 J
169 J

16.1
73.2
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SITE NAME: LI TUNGSTEN
PROJECT #: 8001-202
ERA CASE NO.: NA
LAB NAME: MAXIM TECHNO

INORGANIC DATA
MONITORING WELL BORINGS

U>
O
to
to
00
H

INORGANICS
Sample ID No.
Lab Number
Matrix
Units
Percent Solids
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

LT-SB-MP-20B LT-SB-MP-22 LT-SB-MP-22B LT-SB-MP-22D LT-SB-MP-22DB
P20B23 MP2213 P22B35 MP22D_ MP22DB

SOIL SOIL SOIL SOIL SOIL
mg/kg mg/kg mg/kg mg/kg mg/kg
90.6 87.4 88.2 89.5 88.8

6380

6
48.1

23200
18.4
7.2 J

20.7 E
16200

12.4
2860
458 E
0.07 J
14.1
1000 J

1.1
0.86 J
139 J

13.5
46.7

4880

54.5
74.3
0.48 J
5.3

10200
17.1
10.7 J
63.4 E

10100
65.8
3530

133 E
0.57
15.4
611 J
4.1 E

R
85.9 J

14.7
233 E

4200

45.9
19.7 J
0.32 J
6.8

10200
13.8
10.3 J
49.6 E
9730
92.5

4760
64.6 E
0.25

12
526 J
2.4 E

R
101 J

11.3 J
160 E

4250
16.5

20
48.2
0.32 J
2.9

4650
R

14.4
17.5 E

10000
134

2210
78.1 E
0.06 J
19.1
509 J
2.8 E

90.1 J

13.4
300 E

5940

27.4
21.7 J
0.67 J
2.6
967 J

R
9.5 J
10 E

11500
34

804 J
66.2 E

0.1 J
8.3 J
559 J
1.7 E

75.4 J

15.2
174 E

NOTES:
Blank Space - analyte analyzed for, R - analysis did not pass EPA QA/QC

but not detected NR - analysis not required
E - estimated value
J - estimated value, analyte present

below CRDL but above IDL
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SITE NAME: LI TUNGSTEN
PROJECT* 8001-202
ERA CASE NO.: NA
LAB NAME: MAXIM TECHNOLOGIES

INORGANIC DATA
SURFACE SOIL

INORGANICS
Sample ID No.
Lab Number
Matrix
Units
Percent Solids

LT-SS-01
LTSS01

SOIL
mg/kg

93.9

LT-SS-02
LTSS02

SOIL
mg/kg
96.8

LT-SS-03
LTSS03

SOIL
mg/kg

72.2

LT-SS-04
LTSS04

SOIL
mg/kg

82.4

LT-SS-05
LTSS05

SOIL
mg/kg

96.3

LT-SS-06
LTSS06

SOIL
mg/kg

97.6

LT-SS-07
LTSS07

SOIL
mg/kg
95.7

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

13800
8.8 J

59.9
468
0.92 J
1.4

39300
12.9
19.3
344 E

30200
141

20300
11600 E
0.83
35.4
662 J

1 J
3060

51.4
668
0.45 J

6490
13.3 E
125
53.1

2.2
52700

11.9
16.3
251 E

16700
227

29400
415 E
0.91
28.1
694 J
3.4
3.8

76.3 J

28.9
367

4200

523
6400

1450
62
102
313 E

124000
249
633 J

1530 E
1.5

84.2
684 J
149 E
12.8
1460

92.5
340
1.5

5910
79 E

6210
386

3.8
580 J
205
53.6
1470 E

273000
1980
908 J

49600 E
6.2

44.5
493 J
19.6 E
54.3
3840 .

101
1350
0.47 J

6770

99.9
186

6.1
5250
49.2
1210
1630 E
14800
688
2660
1060 E
3.5

1100
820 J
36.7 E
26.7
157 J

40.8
816
0.33 J

14300
47.4 E
269
313

6.4
9450
23.3
165

1690 E
43500
551

94000
1050 E
1.8
224
627 J
3.3

13.2
206 J

52.8
546

8450
21.9 E
197
471

10.2
4700
109

1560
437 E

43900
521
2690
3950 E
1.4
718

1230

34.3
297 J

34.6
438
0.37 Ju>

o
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SITE NAME: LI TUNGSTEN
PROJECT*: 8001-202
ERA CASE NO.: NA
LAB NAME: MAXIM TECHNOLOGIES

INORGANIC DATA
SURFACE SOIL

INORGANICS
Sample ID No.
Lab Number
Matrix
Units
Percent Solids
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

LT-SS-08 LT-SS-09 LT-SS-10 LT-SS-11 LT-SS-12
LTSS08 LTSS09 LTSS10 LTSS11 LTSS12

SOIL SOIL SOIL SOIL SOIL
mg/kg mg/kg mg/kg mg/kg mg/kg
88.3 89.9 94 61.8 52.4

5440
16.2 E
324
212 J

4.8
11200

11.9
91.2
358 E

29800
672

2690
875 E

0.31
125
965 J
5.8

13.2
150 J

29.7
376

6680

35.2
51.6

957 J
18.5
12.2
30.7 E

26400
74

1830
729 E

0.37
20.5
905 J
3.7
2.5

47.4
55.6
0.56

4900
144 E
534

1350

7.3
32900

434
262

2070 E
74300

784
2410 E
2930

1.7
216

1560
261 E
9.8

2460

42
1960

16200

R
257 E

11
8.9

76000 E
68.6 E
764

1900 E
28600

3040
23700 E

2550 E
1.5

304
6780
68.4
25.5
600 J

148
623
0.41 J

27700

R
582 E
8.5

12.5
26500 E

238 E
121

1310 E
142000

2150
1850 J

61700 E
1.9

91.4
893 J

72.1
11.5

2710

165
692
2.3

CJ
o
to
to
00u>

NOTES:
Blank Space - analyte analyzed for,

but not detected
E - estimated value
J - estimated value, analyte present

below CRDL but above IDL

R - analysis did not pass ERA QA/QC
NR - analysis not required
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SITE NAME: LI TUNGSTEN
PROJECT* 8001-202
ERA CASE NO.: NA
LAB NAME: MAXIM TECHNOLOGIES

INORGANIC DATA
TEST PITS

INORGANICS
Sample ID No.
Lab Number
Matrix
Units
Percent Solids

LT-SB-TP-01
SBTP01

SOIL
mg/kg
77.7

LT-SB-TP-02
SBTP02

SOIL
mg/kg
87.6

LT-SB-TP-03
SBTP03

SOIL
mg/kg

83

LT-SB-TP-04
SBTP04

SOIL
mg/kg
88.8

LT-SB-TP-05
SBTP05

SOIL
mg/kg
71.1

LT-SB-TP-06
SBTP06

SOIL
mg/kg
89.0

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

9140

516
1820
0.89 J
21.9

16000
112

2200
4190 E

97800
2470 E
5480
2480 E

8.4 E
1110
1110 J
140

49.6
849 J

95.1
2820 E
0.31 J

9760
6 J

42
50.2
0.74 J

1.8
847 J
16.8
20.2
110 E

16800
385

2190
470 E
0.22
21.5
913 J
5.5
1.8 J

64.7 J

28.5
84.2 E

8450
251
725
247

1 J
17.7

16000
20.8
87.3
1450 E

38700
6100
2830
4870 E

1.3
477

1020 J
17.9
38.4
1450

20.3
1570 E
0.65

18300
1.6 J

6 E
117
1.2

2350
41.3

16
25.2 E

25600
9.7

6170
273 E

20.7
4260

98.3 J

54.8
72.1 E

12600
25.4
176

1010
0.59 J
5.5

18500
51.6
465

1110 E
46500
2980
2120
1410 E

3
373
489 J
102
18.1
341 J

102
395 E

0.76

20700
1.6 J
5.1 E

72.6
0.84 J

884 J
34.4
11.6
15.1 E

32000
9.8

4510
673 E

19.8
2790

1.4 E

91.3 J

45
57 tE

oo
o
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SITE NAME: LI TUNGSTEN
PROJECT* 8001-202
ERA CASE NO.: NA
LAB NAME: MAXIM TECHNOLOGIES

INORGANIC DATA
TEST PITS

INORGANICS
Sample ID No.
Lab Number
Matrix
Units
Percent Solids
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

LT-SB-TP-07 LT-SB-TP-08
SBTP07 SBTP08

SOIL SOIL
mg/kg mg/kg
90.6 86.4

4550
26.7
61.4
57.6
0.4 J

8
8270
45.9
26.1
150 E

17300
246

4940
231 E
1.2

27.3
764 J
3.6 E

47.9
78.3 J

17.4
177 E

3340
19.1
694

25.9 J

4
109 J

11.7
3.4 J
111 E

19000
1160
954 J

57.1 E
0.67

5.1 J
942 J
2.5 E

R
98.4 J

13.8
256 E

10
o
to
to
00
Ul

NOTES:
Blank Space - analyte analyzed for,

but not detected
E - estimated value
J - estimated value, analyte present

below CRDL but above IDL

R - analysis did not pass EPA QA/QC
NR - analysis not required
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SITE NAME: LI TUNGSTEN
PROJECT*: 8001-202
ERA CASE NO.: NA
LAB NAME: MAXIM TECHNOLOGIES

INORGANIC DATA
SURFACE WATER / SEDIMENT

INORGANICS
Sample ID No.
Lab Number
Matrix
Units
Percent Solids

LT-SW-01
LTSW01
WATER

ug/L

LT-SW-04
LTSW04
WATER

ug/L

LT-SW-05
LTSW05
WATER

ug/L

LT-SW-08
LTSW08
WATER

ug/L

LT-SW-09
LTSW09
WATER

ug/L

LT-SW-10
LTSW10
WATER

ug/L

LT-SW-11
LTSW11
WATER

ug/L

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

1250 E

192 E
16 J

5590
5.7 J
18.4 J
138 E
1470
30.9 E
624 J
28.8
0.3
55.3
6710
64.6
2.7 J

491000

30.5 J
102 E

1220 E
283
173 E
87.6 J

R

361000
10.6
905
222 E
7090
382 E

58200
1460
0.44
158 E

16800
24.3
10.4

29600

47.2 J
173 E

171 J

30.1 J

2 J
120000

358 E

3920 J
166

33500
76.8

1180000

23.3 J
R

77000 E
2260
8090 E
463

846
106000

215
42300
17100 E
722000

1180 E
30100
5390
3.6

27900
18100
200
256

47800

210
91200 E

5.1 J

127 J

101 J

29800 E

55.7 E

13000 E

9770 E
4970 E

17.7 J
4690 J

296000 E

28000 E
15.4 J
246 E
22.7 J
5.5

79.2
47000

12
R

4140 E
33600
377 E

15000
3810
0.12 J
116 E
2620 J

R
5.1 J

23000

4890 E

13200 E

115 E
27.1 J

22.7
40900

R
956 E

24500
292 E

12200
3350

54.9 E
3760 J
R

19900

2040 E

o
to
to
00

NOTES:
Blank Space - analyte anaylzed for,

but not detected
E - estimated value
J - estimated value, analyte present

below CRDL but above IDL

R - analysis did not pass EPA QA/QC
NR - analysis not required
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SITE NAME: LI TUNGSTEN
PROJECT* 8001-202
EPACASENO.: NA
LAB NAME: MAXIM TECHNOLOGIES

INORGANIC DATA
SURFACE WATER / SEDIMENT

INORGANICS
Sample ID No.
Lab Number
Matrix
Units
Percent Solids

LT-SED-02
LTSED2

SOIL
mg/kg

86

LT-SED-03
LTSED3

SOIL
mg/kg
70.6

LT-SED-04
LTSED4

SOIL
mg/kg
36.6

LT-SED-O5
TSED05

SOIL
mg/kg

16

LT-SED-08
LTSED8

SOIL
mg/kg

70

LT-SED-09
LTSED9

SOIL
mg/kg
69.3

LT-SED-10
TSED10

SOIL
mg/kg
80.7

Aluminum
Antimony
Arsenic
Barium
Ben/Ilium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

2210 E
1010
613 E
152

1310 E
19.4 E
87.6
224 E

49900
1220 E
410 J
456 E
3.4
179 E
886 J
44.3 E
35
936 J

11.7
148

2430 E
30.7 E
1440 E
533

3600 E
25.3 E
284
384 E

41000
5140 E
167 J
305 E
6.2
113 E
1720
262 E
110

1150 J

20.1
112
0.3 J

20600 E

1320 E
271 E
16.4 E
10.3 E

160000 E
394 E
6900 E
7320 E
70800 E
7090 E
14100 E
5350 E
1.6 E

2640 E
5030 E
515 E
43.4 E
710 J

695 E
2650 E
0.95 J

10600 E

115 E
584 E
7.4 E
19.8 E

165000 E
123 E

39300 E
4920 E
21 100 E
1740 E
2490 J
10400 E

0.4 J
10700 E
3840 J
63.1 E
68.1 E

75300 E
17.7 E
169 E
6100 E

5860 E
3.8 J
25.6 E
82.1

1360 J
18.2 E
77.2
34.2 E

33000
22A E
1610 E
372 E
0.08 J
43.4 E
871 J
3.6 E
0.65 J
53.7 J

31.5
87.2

5260 E
5 J

11.8 E
67.6

1190 J
15.1
47.8
191 E

23100
94.2 E
1650 E
543 E
0.18
37.5 E
1090 J
2.7 E
3

51.5 J

23
60.4

1060 E
35.2 E
1610 E
38.9 J

5.1
477 J
9

8.7 J
239 E

54400
1950 E
346 J
137 E
0.17
6.5 J

1340
9.8 E
19.8
182 J

8.5 J
435
0.53 J
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SITE NAME: LI TUNGSTEN
PROJECT*: 8001-202
EPA CASE NO.: NA
LAB NAME: MAXIM TECHNOLOGIES

INORGANIC DATA
SURFACE WATER / SEDIMENT

INORGANICS
Sample ID No.
Lab Number
Matrix
Units
Percent Solids

LT-SED-11
TSED11

SOIL
mg/kg
68.2

LT-SED-DP-02
SDDP02

SOIL
mg/kg
82.3

LT-SED-DP-03
SEDDP3

SOIL
mg/kg
62.8

LT-SED-DP-05
SEDDP5

SOIL
mg/kg
68.4

LT-SED-DP-29
SDDP29

SOIL
mg/kg
79.7

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

6890 J
87.8
2080 E
71.7

4.9
962 J
37.5 E
7.9 J

418 E
52900
2840 E
1640 E
354 E
2.1

15.5
1860
15.8 E
63.3
75.6 J

20.6
466

2860 E

454 E
154

28.2
19100 E

156 E
2430

11500 E
146000

343 E
12600 E
11100 E

1.1
5640 E
374 J
31.1 E
108
943 J

10 J
3470
0.32 J

11100 E
72.8 E
278 E
525
2.9

28.3
29600 E

435 E
5510

17600 E
106000

1960 E
16300 E
8610 E

6.5
7940 E
803 J
50.6 E
122

1930

47.3
4900
0.98

9070 E
477
387 E
681

10.4
16700 E

120 E
1930
3360 E

44300
626 E

4950 E
2890 E

2.8
5620 E
906 J
56.9 E

70
2720

26.2
2100

1.4

2960 E
53.8 E
98.5 E
150

0.82 J
6030 E

102 E
837

2920 E
70100

171 E
2200 E
1230 E

1
2280 E
414 J
29.4 E
51.8
493 J

15.1
625
0.35 J

u>
ow
to
00
00

NOTES:
Blank Space - analyte anaylzed for,

but not detected
E - estimated value
J - estimated value, analyte present

below CRDL but above IDL

R - analysis did not pass EPA QA/QC
NR - analysis not required
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INORGANIC DATA
GROUNDWATER - ROUND 1

u>
o
to
to
oo

SITE NAME: LI TUNGSTEN
PROJECT*: 8001-202
ERA CASE NO.: NA
LAB NAME: LABORATORY RESOURCES/ITS

Note: These samples are from the first round of groundwater sampling
INORGANICS
Sample ID No. LT-GW-GM-1
Lab Number GM-1
Matrix WATER
Units ug/L
Percent Solids

LT-GW-GM-1 F
GM-1F
WATER

ug/L

LT-GW-GM-2
GM-2

WATER
ug/L

LT-GW-GM-2F
GM-2F
WATER

ug/L

LT-GW-GM-7
GM7

WATER
ug/L

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

106000

48.8
1290

8.3
3.4 J

99400
204
110
377 E

186000
413 E

45900
18200

1.2
247

18800
14.9 E

51900 E
11.7
264 E
897

4.2 J
103 J

107000

2.8 J
4.8 J

2.1 J
17800
6940

18.4 J
6350 E

63200 E
7.9 J

38.1
NR

51900 E
9.5 J
182
776
3.1 J
3.2 J

94900
108 E

2950
872

288000
98.7

37800
10700

0.26
7730

21000 E
15.1 E
13.2

157000
9.2 J
130
263

15 J
6.1 J

27.2
47.1 J

87100

361

19700
2 J

26700
5020

1150
15000 E

3.1 J

157000

5.2 J
NR

10000 E

R
1640 E

5
39700 E

36.8 E
19.8 J
68.4 E

191000 E
12.5 E

16200 E
42000 E

32.9 J
4460 J

3 J

51400 E
5.9 J
35 J
93 E
5.8
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SITE NAME: LI TUNGSTEN
PROJECT #: 8001-202
ERA CASE NO.: NA
LAB NAME: LABORATORY RESOURC

INORGANIC DATA
GROUNDWATER - ROUND 1

u>
oto
to
vo
o

INORGANICS
Sample ID No.
Lab Number
Matrix
Units
Percent Solids

LT-GW-GM-7F
GM7F

WATER
ug/L

LT-GW-GM-8
GM8

WATER
ug/L

LT-GW-GM-8F
GM8F

WATER
ug/L

LT-GW-GM-9
GM9

WATER
ug/L

LT-GW-GM-9F
GM9F

WATER
ug/L

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

61.5 J

35100 E

1.1 J
36 J

13500 E
1520

1960 J

51400 E

16.6 J
NR

21000 E

R
144 J

2 J
4.2 J

17800 E
28.7 E

29 J
567 E

23600 E
55 E

13300 E
3090 E

26.9 J
3900 J

15400 E
6.5 J

30.8 J
226 E

558

21.9 J
0.23 J
3.1 J

16100 E

2.6 J
117

11000 E
770

10.8 J
2300 J

15300 E

140 E
NR

47700 E

R
311 E
2.5 J
3.6 J

49600 E
108 E

30.6 J
93 E

96300 E
31.4 E

21900 E
2780 E

77.7 E
11200 E

32700 E
5.5 J
149 E

1410 E

194 J

36.2 J

47800 E

1.8 J
1.2 J

1780

11200 E
1870

11.6 J
3890 J

34800 E

139 E
NR
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SITE NAME: LI TUNGSTEN
PROJECT #: 8001-202
EPACASENO.: NA
LAB NAME: LABORATORY RESOURC

INORGANIC DATA
GROUNDWATER - ROUND 1

INORGANICS
Sample ID No.
Lab Number
Matrix
Units
Percent Solids

LT-GW-GM-10
GM10

WATER
ug/L

LT-GW-GM-10F
GM10F
WATER

ug/L

LT-GW-GM-11
GM11

WATER
ug/L

LT-GW-GM-11 F
GM11F
WATER

ug/L

LT-GW-GM-12
GM12F
WATER

ug/L

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

53400 E

R
287 E
2.1 J
1.6 J

15900 E
101 E

65.2 E
88.4 E

66600 E
50 E

17300 E
1700 E

235 E
6940 E

3.5 J

8780 E

128 E
336 E

38.3 J

31.2 J
0.21 J

13600 E

4.9 J

8780 E
163

12.8 J
1300 J

9030 E

26.6 E
NR

37600 E

R
389 E
4.4 J
2.7 J

12800 E
42.1 E

28 J
224 E

42100 E
29.8 E
9840 E
2870 E

43.6 E
4300 J

8100 E
5.5 J
60 E

132 E

591

27.4 J
0.55 J

1.6 J
10200 E

1 J
43.1

4580 J
588

9.7 J
583 J

8530 E

54.8 E
NR

15100 E

R
234 E

0.86 J
88600 E

30.3 E
13.5 J
168 E

35200 E
28.5 E

17900 E
3250 E

21.3 J
6560 E

25300 E
7.1 J

42.3 J
101 E
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SITE NAME: LI TUNGSTEN
PROJECT #: 8001-202
ERA CASE NO.: NA
LAB NAME: LABORATORY RESOURC

INORGANIC DATA
GROUNDWATER - ROUND 1

to
o
to
to
vo
to

INORGANICS
Sample ID No.
Lab Number
Matrix
Units
Percent Solids

LT-GW-GM-12F
GM12F
WATER

ug/L

LT-GW-GM-13
GM13

WATER
ug/L

LT-GW-GM-13F
GM13F
WATER

ug/L

LT-GW-GM-14A
GM14A
WATER

ug/L

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

9.2 J

68 J

86800 E

1.6 J
1.8 J

7470

13200 E
2940

3140 J

25600 E

27.9 E
NR

46800 E
25.8 J

R
408 E

24
139000 E

100 E
85.8 E
431 E

140000 E
735 E

56900 E
11800 E

152 E
18000 E

8.5 E
4.3 J

96600 E
11.8
119 E
873 E

42.3 J

81.7 J

10.1
127000 E

27.4 J
13.8 J
906

36900 E
10000

37.6 J
5750 E

3 J

97200 E
9.6 J

273 E
NR

15100 E
11100 E

R
987 E

0.93 J
40.9

133000 E
30 E

103 E
2630 E

126000 E
836 E

12100 E
2100 E

104 E
30200 E

18.3 E
9.3 J

51900 E
4.2 J

29 6 J
1490 E
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SITE NAME: LI TUNGSTEN
PROJECT* 8001-202
EPACASENO.: NA
LAB NAME: LABORATORY RESOURC

INORGANIC DATA
GROUNDWATER - ROUND 1

U)
o
to
to
vo
u>

INORGANICS
Sample ID No.
Lab Number
Matrix
Units
Percent Solids

LT-GW-GM-14AF
GM14AF
WATER

ug/L

LT-GW-GM-14B
GM14B
WATER

ug/L

LT-GW-GM-14BF
GM14BF
WATER

ug/L

LT-GW-GM-15
GM-15

WATER
ug/L

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

. 2680
10.7 J

22.8 J

28.2
125000 E

79.9
858

3820

10100 E
1720

76.5
26500 E

.45800 E
4.5 J

1080 E
NR

91000 E
4720 E

R
369 E
11.1 E
28.4

97900 E
358 E

1220 E
74300 E

18400 E
1100 E

R
142 E

33200 E
1240 E

7330000 E

R
982 E

4110
4300

14500 E
35.1 J
1.1 J

70000 E
249

170
7280

5050 E
246

R
36 J

14900 E
1280 E

7840000 E

R
39.3 E

NR

4750 E
11 J

11.7
245

1.3 J
48800

11.6 E
80.1
164

22700
83.1

26200
2720
0.07 J
42.4
5490 E

4.2 J
1.5 J

79900

16.7 J
121
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SITE NAME: LI TUNGSTEN
PROJECT*: 8001-202
ERA CASE NO.: NA
LAB NAME: LABORATORY RESOURC

INORGANIC DATA
GROUNDWATER - ROUND 1

INORGANICS
Sample ID No.
Lab Number
Matrix
Units
Percent Solids

LT-GW-GM-15F
GM-15F
WATER

ug/L

LT-GW-EMW-1
EMW1

WATER
ug/L

LT-GW-EMW-1 F
EMW1F
WATER

ug/L

LT-GW-EMW-4
EMW4

WATER
ug/L

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

43.7 J

168 J

47500

45.2 J

5830

24200
2480

14.5 J
4280 J

76000

1 J
16.5 J

NR

15100 E

R
126 J
1.3 J
5.4

57400 E
20.1 E

14 J
320 E

122000 E
16.4 E

17400 E
2200 E

R
24.4 J
7300 E

34700 E
4.8 J

45.5 J
249 E

463

26.7 J

1 J
57400 E

7 J
8.5 J

4530

15800 E
1990

R
7.6 J

5960 E

35600 E
5.1 J

70.7 E
NR

16500 E
74.9 E

R
43.7 J

2.9 J
17

262000 E
R

112 E
364 E

69800 E
37 E

36800 E
4080 E

191 E
15500 E

6.3 J
93300 E

4.9 J
16.8 J

2930 E
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SITE NAME: LI TUNGSTEN
PROJECTS: 8001-202
EPACASENO.: NA
LAB NAME: LABORATORY RESOURC

INORGANIC DATA
GROUNDWATER - ROUND 1

INORGANICS
Sample ID No.
Lab Number
Matrix
Units
Percent Solids

LT-GW-EMW-4F
EMW4F
WATER

ug/L

LT-GW-MW-8S
MW8S

WATER
ug/L

LT-GW-MW-8SF
MW8SF
WATER

ug/L

LT-GW-MW-8D
MW8D

WATER
ug/L

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

13400

84.7
32.4 J
2.8 J

15.1
260000 E

R
109
318

17000
7.9

36200 E
4000

185
15000 E

1.5 J
88200 E

6.5 J

2920 E
NR

10600 E

R
83.5 J
0.42 J
3.1 J

20100 E
206 E
276 E

42.8 E
67200 E

20 E
8480 E
7350 E

54.4 E
2370 J

1.6 J
9870 E

9.5 J
31 J

108 E

24.3 J

6.3 J
42.5 J

0.83 J
21700 E

135
4.1 J

51300

7550 E
6790

6.7 J
1240 J

10400 E
7.7 J

15.2 J
NR

172 J

R
93.6 J

4.6 J
69400 E

1.9 J
11.7 J
2.5 J

174000 E

15000 E
8290 E

4 J
2500 J

1.9 J
23000 E

10.2

21 E
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SITE NAME: LI TUNGSTEN
PROJECT*: 8001-202
ERA CASE NO.: NA
LAB NAME: LABORATORY RESOURC

INORGANIC DATA
GROUNDWATER - ROUND 1

U)
o
to
to
vo

INORGANICS
Sample ID No.
Lab Number
Matrix
Units
Percent Solids

LT-GW-MW-8DF
MW8DF
WATER

ug/L

LT-GW-MW-10D
MW10D
WATER

ug/L

LT-GW-MW-10DF
MW10DF
WATER

ug/L

LT-GW-MP-2D
MP-2D

WATER
ug/L

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

14.6 J

8.8 J
91.2 J

4.4 J
70000 E

9.9 J
6.9 J

171000

15100 E
8320

4.1 J
2480 J

1.5 J
23100 E

11.2

23.5 E
NR

90700 E

R
807 E
4.3 J

1160
11 5000 E

368 E
253 E

3060 E
241000 E

93.2 E
54000 E
18300 E

0.63
231 E

26500 E
7.3 E
5.2 J

97000 E
23.7
282 E
370 E

29.2 J

238 E

144
112000 E

R
117
3.1 J

62500

47500 E
18000

43.6
17400 E

2.7 J
2.5 J

92300 E
18.5

23.8 E
NR

5140 E
71.4 E
120
210

9
254000

92.3 E
17600
8670

364000
388

127000
34100

0.79
110000
28000 E

37 E
152

438000
R

44.7 J
2170
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SITE NAME: LI TUNGSTEN
PROJECT* 8001-202
ERA CASE NO.: NA
LAB NAME: LABORATORY RESOURC

INORGANIC DATA
GROUNDWATER- ROUND 1

INORGANICS
Sample ID No.
Lab Number
Matrix
Units
Percent Solids

LT-GW-MP-2DF
MP-2DF
WATER

ug/L

LT-GW-MP-4
MP4

WATER
ug/L

LT-GW-MP-4F
MP4F

WATER
ug/L

LT-GW-MP-5
MP5

WATER
ug/L

LT-GW-MP-5F
MP5F

WATER
ug/L

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

32 J

1.6 J
264000

16500
146

269000
23.6

132000
34200

110000
28300 E

11.3

466000
R

1320
NR

9320 E

R
219 E

1.5 J
47100 E

31.6 E
23.8 J
37.8 E

36900 E
11.7 E

12200 E
7110 E

0.4
47.7 E

12000 E

9580 E
6.8 J

29.7 J
167 E

27.4 J

103 J

48200 E

4.8 J
1.5 J
145

9730 E
6880

15.8 J
11100 E

9610 E
7.1 J

45.1 E
NR

14800 E

R
190 J

1.2 J
53500 E

35.5 E
18.9 J

52 E
38300 E

16.3 E
21800 E

1460 E

33.5 J
6940 E

22400 E

37.2 J
120 E

74 J

52000 E

4800

17200 E
1150

3.1 J
3560 J

21800 E

39.7 E
NR

UJ
oto
to
vo-J
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SITE NAME: LI TUNGSTEN
PROJECT #: 8001-202
ERA CASE NO.: NA
LAB NAME: LABORATORY RESOURC

INORGANIC DATA
GROUNDWATER- ROUND 1

INORGANICS
Sample ID No.
Lab Number
Matrix
Units
Percent Solids

LT-GW-MP-6
MP-6

WATER
ug/L

LT-GW-MP-6F
MP-6F

WATER
ug/L

LT-GW-MP-11D
MP11D
WATER

ug/L

LT-GW-MP-11DF
MP11DF
WATER

ug/L

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc .
Cyanide

7550

16.7
60.7 J

15.4 E
71500 E

11.4
69.3
61.7 E

22500
24.1 E

14800
6400

0.3
84.4
3740 J

5.1 E

36600 E

17.3 J
1010 E

717 E

9.2 J
32.3 J

22.6 E
80200 E

76.7
6 J

1830
2.4 J

16100
6880

89.1
3730 J

42600 E
4.5 J

1290 E
NR

19000 E

R
391 E
1.5 J
2.9 J

11 2000 E
138 E

86.7 E
312 E

73300 E
83.3 E

19100 E
4700 E

196 E
24100 E

2.7 J

66900 E
9.8 J

82.6 E
680 E

79.9 J

4 J

9420 E

1.7 J
18.9 J

297 J
0.42 J

2.3 J
21400 E

65000 E

3.9 J
8.7 J

NR
to
oto
to
10
00
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SITE NAME: LI TUNGSTEN
PROJECT* 8001-202
ERA CASE NO.: NA
LAB NAME: LABORATORY RESOURC

INORGANIC DATA
GROUNDWATER - ROUND 1

INORGANICS
Sample ID No.
Lab Number
Matrix
Units
Percent Solids

LT-GW-MP-16S
MP16S
WATER

ug/L

LT-GW-MP-16SF
MP16SF
WATER

ug/L

LT-GW-MP-16D
MP16D
WATER

ug/L

LT-GW-MP-16DF
MP16DF
WATER

ug/L

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

47900 E
7.3 J

R
445 E
2.4 J
2.8 J

25000 E
129 E

72.6 E
164 E

99300 E
62.6 E

16800 E
1530 E

145 E
R

3.3 J

R
5.9 J
155 E
322 E

489

26.8 J

35200 E

8.8 J
43.4 J

3230 J
153

5.7 J
R

11.7 E

R

10 J
7.9 J

NR

54500 E
15.8 J

R
760 E
1.8 J
11

262000 E
209 E
262 E
766 E

149000 E
156 E

39800 E
6230 E

420 E
213000 E

17.8 E
6.6 J

93300 E
4.1 J
223 E
721 E

931

53.6 J

59900 E
1.7 J

15.1 J
31.8 J

628 J
30.3

9.3 J
176000 E

23.4 E

87900 E

15.2 J
7.5 J

NR

w
o
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SITE NAME: LI TUNGSTEN
PROJECT*: 8001-202
ERA CASE NO.: NA
LAB NAME: LABORATORY RESOURC

INORGANIC DATA
GROUNDWATER - ROUND 1

INORGANICS
Sample ID No.
Lab Number
Matrix
Units
Percent Solids

LT-GW-MP-17
MP-17

WATER
ug/L

LT-GW-MP-17F
MP-17F
WATER

ug/L

LT-GW-MP-18S
MP18S
WATER

ug/L

LT-GW-MP-18SF
MP18SF
WATER

ug/L

LT-GW-MP-18D
MP18D
WATER

ug/L

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

41200 E
10.5 J
42.4
418
2.4 J
2.6 J

166000
69.4 E
224

1730
143000

106
39900

5280
0.16 J
458

33900 E
52.2 E
18.5

102000 E

121
826

24.7 J

88.4 J

170000

20.3 J

19800

28100
2500

44.6
30400 E

28.6

113000 E

26.4 J
112

NR

26700 E
382 E

R
79.6 J
4.5 J

20.7
457000 E

37.8 E
215 E
591 E

276000 E
42 E

22700 E
5480 E

332 E
8480 E

9.8 E
2.7 J

139000 E

55.2 E
3350 E

10900
48.1 J

40
10.6 J
4.1 J

19.9
460000 E

2.8 J
216
352

242000

20700 E
5500

315
6640 E

4.4 J
2.5 J

150000 E
6.8 J
7.6 J

3300 E
NR

97000 E
1510 E

R
565 E
7.8 E

58.2
511 000 E

273 E
682 E
591 E

1260000 E
330 E

227000 E
43800 E

1600 E
39800 E

30.6 J
8.5 J

1630000 E

252 E
17100 E

co
o
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SITE NAME: LI TUNGSTEN
PROJECTS: 8001-202
ERA CASE NO.: NA
LAB NAME: LABORATORY RESOURC

INORGANIC DATA
GROUNDWATER - ROUND 1

INORGANICS
Sample ID No.
Lab Number
Matrix
Units
Percent Solids

LT-GW-MP-18DF
MP18DF
WATER

ug/L

LT-GW-MP-19D
MP19D
WATER

ug/L

LT-GW-MP-19DF
MP19DF
WATER

ug/L

LT-GW-MP-20
MP-20

WATER
ug/L

LT-GW-MP-20F
MP-20F
WATER

ug/L

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

70.8 J
16.6 J

22.6 J
0.32 J
47.4

616000 E
6.7 J
671
11.8 J

1190000
9.5

273000 E
64700 E

296
36900 E

6.6 J
2030000 E

65.1 J
2.2 J
933

NR

65.4 J

21.5 J

5440 E

43.3 J
19.8 J
150 E

3200 J
770 E

22.2 J
49100 E

79900 E

13.6 J

13.8 J

12.5 J

4100 J

13.2 J
5.4 J

2570 J
6.6 J

6.5 J
48800 E

78800 E
3.9 J

9 J
NR

10200

69.8 J

48100
19.6

9 J
19.6 J

16800
16 E

7780
1480
0.07 J
17.4 J

2180 J

1.1 J
43300 E

21.2 J
91.3

57 J

30.6 J

51900

3 J
1.5 J

6460
1410

4.7 J
1070 J

48100 E

33.9
NR

oo
o
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SITE NAME: LI TUNGSTEN
PROJECT* 8001-202
ERA CASE NO.: NA
LAB NAME: LABORATORY RESOURC

INORGANIC DATA
GROUNDWATER - ROUND 1

INORGANICS
Sample ID No.
Lab Number
Matrix
Units
Percent Solids

LT-GW-MP-21D
MP-21D
WATER

ug/L

LT-GW-MP-21DF
MP-21DF
WATER

ug/L

LT-GW-MP-22
MP-22

WATER
ug/L

LT-GW-MP-22F
MP-22F
WATER

ug/L

LT-GW-MP-22D
MP-22D
WATER

ug/L

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

115 J

118 J

65800

1.5 J

698
1.4 J

4290 J
164

7.6 J
32900 E

69100

8.4 J

70.1 J

96.3 J

49800

1.2 J
3520 J

5.6 J
30800 E

67600

6.6 J
NR

4950 E
64.7 E
542

90.5 J

4 J
28800

11.3 E
301
336

10100
67.1
5970
1040
0.43
650

12800 E
R

6.7 J
41600

18.7 J
243

136 J
52.8 J
403
31.6 J

1.7 J
29000

151
51.6

93 J

5360
887

383
13200 E

R

44000

13.2 J
100

NR

73100 E
11.6 J
438
967
3.7 J

50.6
222000

456 E
172
530

195000
388

127000
13700

0.7
442

201000 E
28.9 E
9.2 J

641000

158
1350
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SITE NAME: LI TUNGSTEN
PROJECT* 8001-202
ERA CASE NO.: NA
LAB NAME: LABORATORY RESOURC

INORGANIC DATA
GROUNDWATER - ROUND 1

to
o
to
W
o
u>

INORGANICS
Sample ID No.
Lab Number
Matrix
Units
Percent Solids
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

LT-GW-MP-22DF LT-GW-DUP02 LT-GW-DUP02F
MP-22DF DUP02 DUP02F
WATER WATER WATER

ug/l ug/L ug/L

263 E
5.8 J

35.3
277 E

92100

2.7 J

75.9 J

66.6 J
2 J

50.9
223000 E

22.6

642000

16.9 J
8.3 J

NR

40600 E

R
788 E
2.4 J
2.4 J

97600 E
72.3 E
40.8 J
168 E

76700 E
97.1 E

31000 E
4410 E

56.5 E
13700 E

24200 E
6.7 J
141 E
220 E

11.1 J

4.6 J
74.3 J

91500 E

1.5 J
1.3 J

9860

13800 E
3030

3100 J

26100 E

9.6 J

NOTES:
Blank Space - analyte anaylzed for,

but not detected
E - estimated value
J - estimated value, analyte present

below CRDL but above IDL

R - analysis did not pass EPA QA/QC
NR - analysis not required

K\8M1202\RIREPTOATA\METALSyGW-R1XLStaroufXjw»t«f-«>un
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SITE NAME: LI TUNGSTEN
PROJECT*. 8001-202
EPACASENO.: NA
LAB NAME: ITS

INORGANIC DATA
GROUNDWATER - ROUND 2

INORGANICS
Sample ID No.
Lab Number
Matrix
Units
Percent Solids

NOTE: These samples were collected during the second round of groundwater sampling

LT-GW-GM-1
GM1

WATER
ug/L

LT-GW-GM-1 F
GM1F

WATER
ug/L

LT-GW-GM-2
GM2

WATER
ug/L

LT-GW-GM-2F
GM2F

WATER
ug/L

LT-GW-GM-7
GM7

WATER
ug/L

LT-GW-GM-7F
GM7F

WATER
ug/L

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

69600 E
58 J

37.8
961
3.5 J
3.8 J

87900
129

81.7
489

111000
331

36200
17900

0.96
185 E

21300
5.1
1.7 J

45000
10.1
164
644

11.7 J

19.2 J

52500

3.9 J
1.7 J

6330
1820

5.4 J
1620 J

46300

38.8

20800 E
5.5 J

67.7
233

3.9 J
109000

43.1
856
396

134000
44.7

39700
10700

2010 E
21500

6.6
3.4 J

161000
6.4 J

63.8
157

72.1 J

13.5
62.4 J

1 J
108000

344
1 J

48700

37600
7600

921
19800

159000
4.4 J

13.8 J

29400

29.8
872

9.7
43700

89.8
43.3 J
259

209000 E
29

23900
23100

0.28
93

7860

1.6 J
59000

15.5
97.6
278

14 J

25.1 J

0.41 J
39100

1.6 J
33.7 J

16900
1860

5 J
2000 J

58700

7.2 J
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SITE NAME: LI TUNGSTE
PROJECT #: 8001-202
ERA CASE NO.: NA
LAB NAME: ITS

INORGANIC DATA
GROUNDWATER- ROUND 2

INORGANICS
Sample ID No.
Lab Number
Matrix
Units
Percent Solids

LT-GW-GM-8
GM8

WATER
ug/L

LT-GW-GM-8F
GM8

WATER
ug/L

LT-GW-GM-9
GM9

WATER
ug/L

LT-GW-GM-9F
GM9

WATER
ug/L

LT-GW-GM-10
GM10

WATER
ug/L

LT-GW-GM-10F
GM10F
WATER

ug/L

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

57700

26.3
274
2.5 J

9
23900

72
66.5
990

91400 E
107

21300
7740

1.2
63

7500

1.8 J
19400 E

9.9 J
83.6
417
6.3 E

1420

20.3 J
0.53 J
5.6

23700

2.8 J
326 E

26.9 J

15400
1240

20.6 J
2470 J

21600 E

259 E

30500

9.9 J
357
6.6
4.9 J

62900
49.6
29.3 J
121

46900 E
25.6

20200
4130
0.94
70.8
7540

26600
4.5 J
178

2910

155 J

22.4 J

46800

2.4 J

1590

11300
1940

10.8 J
3390 J

27500

137 E

83100
5.6 J

31.4
423
2.9 J
4.2 J

24200
163
113

97.4
105000 E

79
26200
4040

4.8
120

9220

10300
7.1 J
197
425

166 J

45.2 J
0.42 J

1.3 J
21600

1.8 J
22.1 J
4.6 J

22.1 J

14400
325

38 J
1800 J

10800

120 E

10
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SITE NAME: LI TUNGSTE
PROJECT #: 8001-202
ERA CASE NO.: NA
LAB NAME: ITS

INORGANIC DATA
GROUNDWATER- ROUND 2

INORGANICS
Sample ID No.
Lab Number
Matrix
Units
Percent Solids

LT-GW-GM-1 1
GM11

WATER
ug/L

LT-GW-GM-1 1F
GM11F
WATER

ug/L

LT-GW-GM-1 2
GM12

WATER
ug/L

LT-GW-GM-12F
GM12F
WATER

ug/L

LT-GW-GM-1 3
GM13

WATER
ug/L

LT-GW-GM-1 3F
GM13F
WATER

ug/L

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

71500

32.4 E
573
6.1

5
12900

97
60.1
228

99200 E
49.8

15800
5680
0.71
95.4

9120

9470 E
9.9 J
136
211

1040

56.3 J
1.1 J
1.6 J

10000

2.1 J
13.2 J
23.5 J

4330 J
861

15.1 J
1070 J

10500 E

18.7 J

42900

18.7
581
1.4 J
3.6 J

85800
84.3
37.7 J
122

85500 E
62.3

30200
3720
0.41
62.5

15100

1 J
21500

7.3 J
124
197

22.2 J

70.8 J

73100

1.9 J
1.3 J

2080

14800
2350

2700 J

22000

4.4 J

48600
21.2 J
25.2
329

15.8
130000

87.3
66.4
299

115000 E
664

56300
9200
0.41
129

18900
6
3 J

80900
6.8 J
107
696

90.8 J

39.7 J

8.5
120000

1.6 J
18.9 J

20 J
433

36800
8170

37.8 J
5220

80000
5.9 J

294 E
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SITE NAME: LI TUNGSTE
PROJECT*. 8001-202
ERA CASE NO.: NA
LAB NAME: ITS

INORGANIC DATA
GROUNDWATER - ROUND 2

INORGANICS
Sample ID No.
Lab Number
Matrix
Units
Percent Solids

LT-GW-GM-14A
GM14A
WATER

ug/L

LT-GW-GM-14AF
GM14AF
WATER

ug/L

LT-GW-GM-14B
GM14B
WATER

ug/L

LT-GW-GM-14BF
GM14BF
WATER

ug/L

LT-GW-GM-15
GM15

WATER
ug/L

LT-GW-GM-15F
GM15F
WATER

ug/L

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

70600 E
2410
203
357
6.8
234

248000
88.3
190

36900
139000

812
23900
4570

7.4
251 E

14300
18

11.1
105000

85.4
7740

2830
66

12.6
17 J

26.4
209000

94.2
478

4730

16900
3340

98.5
11600

93500
4.9 J

1450

66300 E
1920

10900
253
12.4
9.1

86000
365

819
42900

11500
824

0.87
94.2 E

30000
1310 E

8400000

500

4840 E
824 E

9440 E
21.8 J
9.1 E

57800 E
255 E

140 E
6560 E

4860 J
375 E

0.43 E
22.7 J

12600 E
1680 E

7650000 E

11.2 J

15600 E
21.4 J
21.1
419
0.51 J
5.5

47600
46

358
540

61800
175

24800
3290
0.97
150 E

7700
3 J

1.7 J
46000 E

8.3 J
74.4
536

12.7 J

156 J

46300

223

6250

22300
2340

48.1
4870 J

3.1 J

59200 E
4.5 J

18.3 J

U)
o
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SITE NAME: LI TUNGSTE
PROJECT*: 8001-202
EPACASENO.: NA
LAB NAME: ITS

INORGANIC DATA
GROUNDWATER - ROUND 2

INORGANICS
Sample ID No.
Lab Number
Matrix
Units
Percent Solids

LT-GW-EMW-1
EMW1

WATER
ug/L

LT-GW-EMW-1 F
EMW1F
WATER

ug/L

LT-GW-EMW-4
EMW4

WATER
ug/L

LT-GW-EMW-4F
EMW4F
WATER

ug/L

LT-GW-MW-8S
MW8S

WATER
ug/L

LT-GW-MW-8SF
MW8S

WATER
ug/L

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

15300

101
132 J

0.71 J
3.6 J

53100
20.8
13.3 J
245

63800 E
11.8

17600
2230

23.1 J
6430

32500

41.3 J
186

412

5.5 J
23.7 J

0.87 J
51400

4.7 J
3.9 J

8000

15400
2020

5.6 J
4790 J

32400

62.2 E

15600
22.3 J
773

28.9 J
1.1 J

24.6
289000

5.1 J
100
447

32100 E
17

40000
3330

216
10500

1.7 J
68300

5.1 J
4.7 J

3390

15300

16.2
27.3 J
1.1 J

23.8
295000

1.7 J
101
441 E

5110
10.2

40700
3410

214
10800

71300
6.7 J

3440 E

12400
6.1 J

13.2
102 J

4 J
26500

190
214

41.3
90800 E

17.5
11000
6140_j
0.48
77.6

3060 J

11800
9.6 J

36.5 J
80.9

6.8 J
50.9 J

2.2 J
26300

94.9
2.3 J

65800

9780
5790

25.5 J
1850 J

11800
7.U

22.2 E

K \8001202\RIREPT\OATA\METALS\|GW-R2
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SITE NAME: LI TUNGSTE
PROJECT*: 8001-202
ERA CASE NO.: NA
LAB NAME: ITS

INORGANIC DATA
GROUNDWATER - ROUND 2

INORGANICS
Sample ID No.
Lab Number
Matrix
Units
Percent Solids

LT-GW-MW-8D
MW8D

WATER
ug/L

LT-GW-MW-8DF
MW8D

WATER
ug/L

LT-GW-MW-10D
MW10D
WATER

ug/L

LT-GW-MW-10DF
MW10D
WATER

ug/L

LT-GW-MP-2D
MP2D

WATER
ug/L

LT-GW-MP-2DF
MP2DF
WATER

ug/L

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

67.3 J

16.6
66.3 J

4.1 J
53800

2.1 J
6.4 J
3.1 J

117000 E

13000
6090

3.6 J
2160 J

1.2 J
22000

6.8 J

22.2

13.7
63.8 J

3.8 J
53000

5 J
2.4 J

114000

12900
6020

2.7 J
2120 J

21500
4.4 J

18.1 J

122000

37.2
865

1060
87300
561
175

1940
339000 E

134
51100
21200

14.8
283

28100
6.3

16.8
73600 E
22.1
431
518
5.3 E

21.4 J

202

104
88500

2.6 J
71.3
2.7 J

93400

38200
14000

37 J
13200

1.2 J
82900 E

13.2

26.2 E

5060 E
48 J
134
165 J

14.4
212000

98.2
14300
8950

362000
235

102000
26800
0.69

85700 E
24600
65.6
112

341000
R

42.4 J
2460

54.9 J

19.4 J

3.9 J
210000

3.4 J
12600
73.1

198000
10.8

102000
24900

80400
23500

1.9 J
337000

R
2.2 J

1390

K \8O01202\RIREPT\DATA\METALS\4GW R2



SITE NAME: LI TUNGSTE
PROJECT* 8001-202
EPACASENO.: NA
LAB NAME: ITS

INORGANIC DATA
GROUNDWATER- ROUND 2

INORGANICS
Sample ID No.
Lab Number
Matrix
Units
Percent Solids

LT-GW-MP-4
MP4

WATER
ug/L

LT-GW-MP-4F
MP4F

WATER
ug/L

LT-GW-MP-5
MP5

WATER
ug/L

LT-GW-MP-5F
MP5

WATER
ug/L

LT-GW-MP-6
MP6

WATER
ug/L

LT-GW-MP-6F
MP6

WATER
ug/L

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

11400 E
14.2 J
57.4 E
262

3.5 J
44800

48.6
35.4 J
335 E

56600
24.4 E

16700
6000

58.7 E
10700

3 J
2 J

9080
11.4
43.6 J
301

16.7 J

67.8 J

33700

3.1 J

77.8 J

7720
4650

12.2 J
8000

8890
7.7 J

57.5

10700

9.3 J
446
0.59 J
6.7

59200
56.1
16.2 J
66.1

204000 E
20.3

20200
1900

0.2 J
25 J

6500

22200

30.2 J
85.6

61.4 J

51400

3420

16800
1240

3.3 J
3830 J

21700

7.1 J

7340

13.7
64.9 J

23.7
81000

9.8 J
63.4
89.7

13100 E
29.9

18500
6120
0.21
96.8
5920

44600
7.1 J

11.8 J
1380

1030

24.4 J

22.3
81100

56.2
10.6 J
751

17200
6070

85.8
5390

45000
7.5 J

1290 E
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SITE NAME: LI TUNGSTE
PROJECT* 8001-202
ERA CASE NO.: NA
LAB NAME: ITS

INORGANIC DATA
GROUNDWATER - ROUND 2

INORGANICS
Sample ID No.
Lab Number
Matrix
Units
Percent Solids

LT-GW-MP-11D
MP11D
WATER

ug/L

LT-GW-MP-11DF
MP11D
WATER

ug/L

LT-GW-MP-16S
MP16S
WATER

ug/L

LT-GW-MP-16SF
MP16S
WATER

ug/L

LT-GW-MP-16D
MP16D
WATER

ug/L

LT-GW-MP-16DF
MP16D
WATER

ug/L

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

170 J

23.9 J
0.29 J

5350
1.6 J

3.7 J
788 E

1380 J
48.2

4.5 J
27100

47600

6.6 J

10.5 J

17.7 J
0.3 J

3020 J

1.5 J
24.3 J

484 J

2.7 J
26600

46600

6.1 J

7050

102 J
0.32 J

1 J
17100

26.7
13.6 J
33.1

21600 E
10

6800
594

30.2 J
6110

2.5 J
7820

25.3 J
77.1

23 J

15800

1160

4850 J
352

4160 J

7770

6.1 J

52000

28.2
834

6
281000

168
182
754

11 0000 E
111

31100
14300

1.2
291

44100
R

352
21500

10.5
194
706

36 J

24 J

17200
1.5 J

2.3 J
23.3 J

3980 J
46.2

4.8 J
29406

R

18500

2.7 J
5.7 J

OJ
oto
u>
M
H
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SITE NAME: LI TUNGSTE
PROJECT* 8001-202
ERA CASE NO.: NA
LAB NAME: ITS

INORGANIC DATA
GROUNDWATER- ROUND 2

INORGANICS
Sample ID No.
Lab Number
Matrix
Units
Percent Solids

LT-GW-MP-17
MP17

WATER
ug/L

LT-GW-MP-17F
MP17F
WATER

ug/L

LT-GW-MP-18S
MP18S
WATER

ug/L

LT-GW-MP-18SF
MP18SF
WATER

ug/L

LT-GW-MP-18D
MP18D
WATER

ug/L

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

2970 E

128 J

2 J
159000

11.4
45.8 J
327

77500

25900
2660

102 E
22800

89.7
3.8 J

93800

44.5 J
157

26.9 J

87.1 J

1.4 J
152000

4 J
6.5 J
2.2 J

62700

24400
2430

16.2 J
22000

78.5

92400

35.4 J
61

22500 E
133
150

64.2 J
2.3 J
11

482000
35.2
142
275

286000
41.8

20600
5040
0.27
245 E

7280
8.6
3.9 J

69600

64.4
3250

8190
10 J

36.4
8.1 J
1.4 J
9.6

489000
2.6 J
134

26.1
256000

18300
4950

221
5510

3.6 J
1.4 J

68300

7.7 J
3180

27800 E
708
17.5
119 J

49.8
554000

72.6
722
188

1260000
124

247000
68300

0.39
368 E

33700

12.4
1860000

80.9
1460

u>
o
to

to
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SITE NAME: LI TUNGSTE
PROJECT* 8001-202
ERA CASE NO.: NA
LAB NAME: ITS

INORGANIC DATA
GROUNDWATER - ROUND 2

INORGANICS
Sample ID No.
Lab Number
Matrix
Units
Percent Solids

LT-GW-MP-18DF
MP18DF
WATER

ug/L

LT-GW-MP-19D
MP19D
WATER

ug/L

LT-GW-MP-19DF
MP19D
WATER

ug/L

LT-GW-MP-20
MP20

WATER
ug/L

LT-GW-MP-20F
MP20F
WATER

ug/L

LT-GW-MP-21D
MP21D
WATER

ug/L

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

57.4 J
7.5 J

14.5 J

43.7
538000

6.9 J
730
9.9 J

1150000
10.4

261000
69800

325
32000

5.4 J
1870000

4.2 J
1060

228

66 J

3.4 J
40100

1.4 J
218
16.4 J
629 E

10900
2440

173
18300

1.4 J
69700

244

25.4 J

62.8 J

2.9 J
38500

207
12.5 J
118

10400
2220

169
16900

70100

218 E

42200 E
6.6 J

16.9
176 J
1.5 J
2.2 J

55700 E
79.4
28.5 J
58.9

68900
33.4

13100 E
R

0.14 J
45.2 E

R
3.8 J

44900

90.8
335

9.7 J

83.5 J

77700 E
1.2 J
4.5 J

4 J

17000 E
R

0.11 J
25 J

R

48600
7 J

16.4 J

248 E

128 J

84300
3.2 J
4.6 J
4.8 J

5100

10800
1170
0.17 J
13.4 J

R

2.1 J
44400

4.1 J

11.5J

to
o
to
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H
CO
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SITE NAME: LI TUNGSTE
PROJECT* 8001-202
ERA CASE NO.: NA
LAB NAME: ITS

INORGANIC DATA
GROUNDWATER - ROUND 2

INORGANICS
Sample ID No.
Lab Number
Matrix
Units
Percent Solids

LT-GW-MP-21DF
MP21DF
WATER

ug/L

LT-GW-MP-22
MP22

WATER
ug/L

LT-GW-MP-22F
MP22F
WATER

ug/L

LT-GW-MP-22D
MP22D
WATER

ug/L

LT-GW-MP-22DF
MP22DF
WATER

ug/L

LT-GW-DUP05
DUP05
WATER

ug/L

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

131 J

82400

2.9 J

3510

10700
1220

7.3 J
R

46300

13.2 J

12600 E
75.9
504
215

0.64 J
22.8

43500
50.1
2390
4880

25700
300

10900
2410

R
4130 E

13800
31.2
49.4 E

75600

67.8
1810

167 J
18.5 J
160
21 J

5.2
33900

2 J
539
509

57.2 J

7590
1230

R
880

12200
14.3
68.2 E

74600

324

1430 E
7 J

39.1
993

0.43 J
268000

6.8 J
23.6 J

21 J
3130

3710 J
431

176 E
236000

20.8
1.1 J

600000

36.6

447

25.8
872

255000
1.2 J
2.2 J
2.3 J

55.8 J

0.42 J

64.3
240000

22.5

607000

4.6^

11400 E

13.8 E
239

1.7 J
37400

43.7
32.3 J
50.6 E

56300
14.2 E

11900
5980

64 E
11000

1.1 J
9310

9.4 J
39.2 J
262

CO
o
to
to

K \e001202\RIREPT\DATA\METALS\(GW-R2



SITE NAME: LI TUNGSTE
PROJECT*: 8001-202
EPACASENO.: NA
LAB NAME: ITS

INORGANIC DATA
GROUNDWATER - ROUND 2

INORGANICS
Sample ID No.
Lab Number
Matrix
Units
Percent Solids

LT-GW-DUP05F
DUP05F
WATER

ug/L

LT-GW-DUP06
DUP06
WATER

ug/L

LT-GW-DUP06F
DUP06F
WATER

ug/L

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

12.2 J

64.4 J

32300

2.2 J

24.9 J

7600
4290

9 J
7630

9110
5.7 J

56.3

51600

18.7 E
518
5.8

4 J
12100

60.4
38 J

162
59100 E

35.6
11200
3940
0.75
64.8
6420

9660
7.8 J

79.2
137

1290

45.1 J
1.3 J
1.7 J

9600

2 J
9.2 J

42.7 J

4110 J
851

14.9 J
1040 J

10400

19.7 J

LO
H
Ul

NOTES:
Blank Space - analyte anaylzed for,

but not detected
E - estimated value
J - estimated value, analyte present

below CRDL but above IDL

R - analysis did not pass EPA QA/QC
NR - analysis not required

K V800t202\RIREPTtf>ATA\METALS\|GW-R2



SITE NAME: LI TUNGSTEN
PROJECT*: 8001-202
ERA CASE NO.: NA
LAB NAME: ITS

INORGANIC DATA
ORE SAMPLES

INORGANICS
Sample ID No.
Lab Number
Matrix
Units
Percent Solids

LT-DW-ORE-DUP
DWOREDP

SOIL
mg/kg
70.6

LT-DW-ORE-01
DWORE01

SOIL
mg/kg
70.6

LT-DW-ORE-02
DWORE02

SOIL
mg/kg
66.5

LT-DW-ORE-03
DWORE03

SOIL
mg/kg
73.3

LT-KONICA-01F
NICA01F
WATER

ug/L

LT-KONICA-01
ONICA-01
WATER

ug/L .

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

8400
R

212
600
3.4 E
19

42700 E
293
9640
34000
78900
4556 E
8510
17600

1.3 E
12800
379 J
99.6
111

23500
R

93.9
4320

1 E

12800
R

279
994
1.6 E
28.4

24600 E
391

10800
50400
90700
1580 E
5320
21000

1.1 E
22000
762 J
55.9
105

35500
R

50.5
5460
1.7 E

15800
R

428
534
6.2 E
11.9

23400 E
328
4580
12600
98700
4910 E
14100
9320
2.8 E

13100
367 J
107
106

30600
R

119
5040

17100
R

495
506

74.6
12500 E
414
7070
64400
93200
1300 E
3980
11600

1.3 E
24600
1140 J
60.3
122

21400
R

554
5980
2.5 E

25.2 J

33700

6570
0.73 J

8140

211000

8.3 J

134000

152
4180

21.6
49800 J
378
127
274

317000
133

19300
93700
0.97
1680
19300
13.8
3.8 J

204000
156
280
2520
41.9

o
to
10
H
a\

NOTES:
Blank Space - analyte anaylzed for,

but not detected
E - estimated value
J - estimated value, analyte present

below CRDL but above IDL

R - analysis did not pass ERA QA/QC
NR - analysis not required

K \8001202\RIREP'nOATA*IETALS\ORE XLS



PESTICIDES / PCB DATA
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SITE NAME: LI TUNGSTEN
PROJECT* 8001-202
EPACASENO NA
LAB NAME: MAXIM TECHNOLOGIES

PESTICIDE / PCB DATA
SOIL BORINGS

PESTICIDES/PCBs
Sample ID No.
Traffic Report No
Matrix
Units
Dilution Factor
Percent Moisture
Sample Date
Sample Time
Beginning Depth
Ending Depth
Site ID
Parcel
alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Lindane)
Heptachlor
Aklrin
Heptachlor epoxkle
Endosulfan 1
DtekJrtn
4.4'-DDE
Endrin
Endosultan II
4.4'-DDD
Endosulfan sultate
4,4'-DDT
Methoxychlor
Endrin ketone
Endrin aldehyde
alpha-Chlordane
gamma Chlordane
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

LT-SB-01
SB0113

SOIL
ug/kg

1
128

08/27/96
1255

1
3

SB01
A

. —— .. ———— .._....

.......................................
.... .

.......................................

.......................................

LT-SB-02
SB0213

SOIL
ug/kg

1
105

08/23/96
1305

1
3

SB02
A

.. ————————— .......

R

I..............................................
..............................................
.............................................

..........................

..............................................

i.............................................

LT-SB-02B
SB0235

SOIL
ug/kg

1
11

08/23/96
1310

3
5

SB02B
A

.............................................

.

Pf

.............................................

. . ........................

.............................................

.............................................

..............................................

LT-SB-03
SB0313

SOIL
ug/kg

1
107

08/26/96
1140

1
3

SB03
A

...............................................

.......... ———————— „

LT-SB-03B
B03B3S

SOIL
ug/kg

1
109

08/26/96
1145

3
5

SB03B
A

———— . —— ...............

....

r

...........................................

î

............................................

LT-SB-04
SB0413

SOIL
ug/kg

1
98

06/26/96
1410

1
3

SB04
A

.................... ————— .

LT-SB-04B
B04B3S

SOIL
ug/kg

1
103

08/26/96
1415

3
5

SB04B
A

.........................................

—————
........................................
........................................

........................................

;::::::::::

LT-SB-05
SB0502

SOIL
ug/kg

1
168

09/04/96
1050

0
2

SB05
A

• ————— ———

...................................

o
to

00
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SITE NAME: LI TUNGSTEN
PROJECT* 8001-202
EPACASENO.: NA
LAB NAME: MAXIM TECHNOLOGIES

PESTICIDE / PCB DATA
SOIL BORINGS

CO
oto
CO
M
vo

PESTICIDES/PCBs
Sample ID No.
Traffic Report No.
Matrix
Units
Dilution Factor
Percent Moisture
Sample Date
Sample Time
Beginning Depth
Ending Depth
Site ID
Parcel

alpha-BHC
beta-BHC
deltd-BHC
gamma-BHC (Lindane)
HeptacMor
AMrin
hteptechkx cpoxkte
Endosulfan 1
DteMrtn
4,4'-DOE
Endrin
Endosulfan II
4.4'-DDD
Endosulfan sulfate
4.4'-DDT
Methoxychlor
Endrin ketone
Endrin aldehyde
alpha-Chlordane
gamma-Chlordane
Toxaphene
Aroctor-1016
Aroclor-1221
Aroctor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Arodor-1260

LT-SB-05B
B05B24

SOIL
ug/kg

1
234

09/04/96
1055

2
4

SB05B
A

........................................

____
.........................................

LT-SB-06
LTSB06

SOIL
ug/kg

1
239

10/21/96
1530

0
1

SB06
A

.......................................

:::::::::::.......................................

890
130

LT-SB-07
SB0702

SOIL
ug/kg

1
133

08/27/96
0823

0
2

SB07
A

.......................................

.......................................

r......................................

LT-SB-07B
B07B24

SOIL
ug/kg

1
7.3

08/27/96
0830

2
4

SB07B
A

LT-SB-08
SB0802

SOIL
ug/kg

1
103

08/27/96
0910

0
2

SB08
A

LT-SB-09
SB0902

SOIL
ug/kg

10
188

08/28/96
1039

0
2

SB09
B

270
————•-——73-

90 E

LT-SB-09B
B09B68

SOIL
ug/kg

1
166

08/28/96
1131

6
8

SB09B
B

........................................

::::::::::::
:::::::::::::
..........................................

LT-SB-10
SB1002

SOIL
ug/kg

1
165

08/28/96
1415

0
2

SB10
B

R

R

...........................................

56
-———-SB--

K uooimviMEPTMMTitpESTpcBxsa XLS|»M xxingi
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SITE NAME: LI TUNGSTEN
PROJECT» 8001-202
EPACASENO: NA
LAB NAME: MAXIM TECHNOLOGIES

PESTICIDE / PCB DATA
SOIL BORINGS

PESTICIDES/PCBs
Sample ID No
Traffic Report No.
Matrix
Units
Dilution Factor
Percent Moisture
Sample Date
Sample Time
Beginning Depth
Ending Depth
Site ID
Parcel
alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Lindane)
Heptachkx
AMrin
HeptachtorepoxWe
Endosutfanl
DtekJrin
4.4'-DDE
Endrin
Endosulfan II
4,4'-DDD
Endosulfan sulfate
4,4'-DDT
Methoxychlor
Endrin ketone
Endrin aldehyde
alpha-Chlordane
gamma-Chlordane
Toxaphene
Aroclor-1018
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

LT-SB-10B
B10B24

SOIL
ug/kg

1
298

08/28/96
1419

2
4

SB10B
B

FT

R

>"~ ".......................................

LT-SB11
SB1102

SOIL
ug/kg

1
107

08/26/96
1234

0
2

SB11
B

. .. .........

.......... __1BjjrE

f- '"""""" iTo'e

LT-SB-11B
11B810
SOIL
ug/kg

1
93

08/26/96
1455

8
10

SB11B
B

LT-SB-12
SB1202

SOIL
ugVkg

10
28.9

08/28/98
0900

0
2

SB12
B

R

R

56

96

LT-SB-12B
B12B24

SOIL
ug/Xg

1
186

06/28/96
0915

2
4

SB12B
B

.....................................

...................................
......................................

:::::::::::

LT-SB-13 LT-SB-DUP-01
SB1304 BDUP01

SOIL SOIL
ug/kg ug/kg

1 1
10.6 122

08/22/96 6/22/96
1534 1534

0 0
4 4

SB13 SB13
B B

. .. . .......... 1

J . .

R

R

——-——+-——————-
...............................................................................

.............i... ............

i.................................. ............................. . . .

...............................J...........................................

..............................................................................

LT-SB-13B
3B1416
SOIL
ug/Xg

1
106

08/29/96
1602
14
16

SB13B
B

......................................

:::..........................

49 E

LT-SB-14
SB1402DL

SOIL
ug/Vg

10
17.1

08/30/96
1010

0
2

SB14
B

11500 E
i 4390 E

K \M»1202WREPTOATA1PESTPC8XSB XLS)ul boringi
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SITE NAME: LI TUNGSTEN
PROJECT*: 8001-202
EPACASENO: NA
LAB NAME: MAXIM TECHNOLOGIES

PESTICIDES/PCBs
Sample ID No.
Traffic Report No.
Matrix
Units
Dilution Factor
Percent Moisture
Sample Date
Sample Time
Beginning Depth
Ending Depth
Site ID
Parcel

PESTICIDE / PCB DATA
SOIL BORINGS

LT-SB-14B
B14B68

SOIL
ug/kg

1
63

08/30/96
1045

6
8

SB14B
B

LT-SB-15
SB1S02

SOIL
ug/kg

1
31.7

08/28/96
1457

0
2

SB15
B

LT-SB-15B
B1SB46

SOIL
ug/kg

1
12.5

08/28/96
1516

4
6

SB15B
B

LT-SB-16
SB1602

SOIL
ug/kg

1
106

08/22/96
0912

0
2

SB16
B

LT-SB-16B
16B810
SOIL
ug/kg

1
91

08/22/96
1004

B
10

SB16B
B

LT-SB-17
LTSB1702

SOIL
ug/kg

1
147

08/29/96
0910

0
2

SB17
B

LT-SB-17B
B17B46

SOIL
ug/kg

1
11

08/29/96
0911

4
6

SB17B
B

LT-SB-18
SB1802

SOIL
ug/kg

1
4.1

08/21/96
1026

0
2

SB18
B

LT-SB-19
SB1902

SOIL
ug/kg

1
157

08/21/96
1437

0
2

SB19
B

alpha-BHC
bela-BHC
delta BHC
gamma-BHC (Llndane)
Heptachkx
Aldrin
Heptachkx epoxide
Endosuttan 1
Dwfdrin
4.4'-DDE
Endrin
Endosulfan II
4.4'-DDD
Endosulfan sulfate
4.4'-DDT
Melhoxychlor
Endrin ketone
Endrin aldehyde
alpha-Chlordane
gamma-Chlordane
Toxaphene
Aroclor-1016
Aroctor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

j....... ......................... . ..

|—————— —— -

i[:::::::::::::

R..............R......................j
::::::::::.................................................................................

........................................

......................w......
«'So
160 EN

:::::::::::

......................................

.............. '••••••••••••••••••••••••2ro~E
•••-———— -y4"E...................

R

........................................

[
L.....................................

........................................

R

j

1

........................................

.....................................J

[
........................................
.......................................

.......................................

.........................................
............

..........................................

..........................................

..........................................

555 E..........................................

......................................

......................................

......................................

'""" '

......................................

"STE

.....................................

.....................................

......... . ..j^

.....................................

R

...........................

K \M01202\RIREPTVDATAtftSTPCBXSB XLSJtol borlngt
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SITE NAME LI TUNGSTEN
PROJECT f 8001-202
EPACASENO: NA
LAB NAME: MAXIM TECHNOLOGIES

PESTICIDE / PCB DATA
SOIL BORINGS

PESTICIDES/PCBs
Sample ID No
Traffic Report No.
Matrix
Units
Dilution Factor
Percent Moisture
Sample Date
Sample Time
Beginning Depth
Ending Depth
Site ID
Parcel

LT-SB-19B
SB19B2

SOIL
ug/kg

1
149

08/21/96
1450

2
4

SB19B
B

LT-SB-20
SB2002
SOIL
ug/kg

1
321

8/21/96
1537

0
2

SB20
B

LT-SB-20B
SB20B4

SOIL
ug/kg

1
172

8/21/96
1551

2
4

SB20B
B

LT-SB-21
LTSB21

SOIL
ug/kg

1
233

10/21/96
1245

2
4

SB21
C

LTSB-22
LTSB22

SOIL
ug/kg

1
31 2

10/21/96
1200

2
4

SB22
C

LT-SB-23
SB2302

SOIL
ug/kg

1
15

09/03/96
1445

0
2

SB23
C

LT-SB-23B
B23B24

SOIL
ug/kg

1
13.3

09/03/96
1452

2
4

SB23B
C

LT-SB-24
SB2402DL

SOIL
ug/kg

1
146

09/03/96
1405

0
2

SB24
C

LT-SB-24B
B24B24

SOIL
ug/kg

1
139

09/03/96
1415

2
4

SB24B
C

alprta-BHC
beta-BHC
delta-BHC
gamma-BHC (Lindane)
Heptachtor
Aklrin
Hcptachtof cpoxkto
Endosulfan 1
DieWrin
4,4'-DDE
Endrin
Endosulfan II
4,4'-DDD
Endosulfan sulfate
4,4'-DDT
Methoxychlor
Endrin kelone
Endrin aldehyde
alpha Chlocdane
gamma Chlordane
Toxaphene
Aroclor-1018
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

.....................................

"" •--R-------

|......................................

;......................................

ft

...................................

. .... ..̂  .... .....j

...................................

.....................................

ti

r • • • • • - • •

450 E
470 E

.....................................f-"-"""--"

.......................................

•———— —————r......................................

'

.......................................

......................................

......................................

I......................................
t .........
\

I

K \80012C2WmePT\DATA\PeSTPCBHSB XLS^o* borngt



SITE NAME: LI TUNGSTEN
PROJECT* 8001-202
EPACASENO: NA
LAB NAME MAXIM TECHNOLOGIES

PESTICIDE / PCB DATA
SOIL BORINGS

U)
o
to
W
to
to

PESTICIDES/PCBs
Sample ID No.
Traffic Report No.
Matrix
Units
Dilution Factor
Percent Moisture
Sample Date
Sample Time
Beginning Depth
Ending Depth
Site ID
Parcel
alpha-BHC
betaBHC
delta-BHC
gamma-BHC (Llndane)
Heptachkx
AWrtn
Hoptdchtor 0poxid6
Endosulfanl
DtokJrifi
4.4'-DDE
Endrin
Endosulfan II
4,4'-DDD
Endosulfan sulfate
4.4'-DDT
Methoxychlor
Endrin ketone
Endrin aldehyde
alpha-Chlordane
gamma-Chlordane
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Arodor-1254
Aroclor-1260

LT-SB-25
SB2502DL

SOIL
ug/kg

10
13.3

09/03/96
1055

0
2

SB25
C

LT-SB-25B
B25B24

SOIL
ug/kg

1
18

09/03/96
1100

2
4

SB25B
C

::::::::::

LT-SB-28
SB2602

SOIL
ug/kg

1
91

09/24/96
1150

0
2

SB26
C

......................................

LT-SB-26B
681012

SOIL
ug/kg

1
11 4

09/24/96
1249
10
12

SB26B
C

r .............................

LT-SB-27
SB2702

SOIL
ug/kg

1
183

09/24/96
1440

0
2

SB27
C

.......... ... ...... ..........

f~——— ••———

LT-SB-27B
B27B46

SOIL
ug/kg

1
225

09/24/96
1540

4
6

SB27B
C

r .......... . ..

'
.......................................

LT-SB-28
SB2824

SOIL
ug/kg

1
126

09/25/98
1000

2
4

SB28
C

..........................................
f

..........................................

LT-SB-28B
B28B46

SOIL
ug/kg

1
11.9

09/25/96
1019

4
6

SB2BB
C

......................................

......................................

. . ......... .

..........

......................................

......................................

LT-SB-29
LTSB29

SOIL
ug/kg

1
103

08/27/96
1050

3
5

SB29
A

.....................................

I . .. .. ......
....
...



CO
o
roco
Ki

SITE NAME: LI TUNGSTEN
PROJECT»: 8001-202
ERA CASE NO NA
LAB NAME MAXIM TECHNOLOGIES

PESTICIDE / PCB DATA
SOIL BORINGS

PESTICIDES/PCBs
Sample ID No
Traffic Report No
Matrix
Units
Dilution Factor
Percent Moisture
Sample Date
Sample Time
Beginning Depth
Ending Depth
Site ID
Parcel

alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Llndane)
Heptachtof
AWrin
Heptachtofepoxlde
Endosulfan 1
DieWrin
4.4'-DDE
Endrin
Endosulfan II
4.4'-DDD
Endosulfan sulfate
4,4'-DDT
Methoxychlor
Endrin kelone
Endrin aldehyde
alpha-Chlordane
gamma-Chlordane
Toxaphene
Aroctor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroctor-1260

LT-SB-31
LTSB31DL

SOIL
ug/kg

1
215

08/28/96
1115

3
5

SB31
A

R

R

I.......................................

LT-SB-32
LTSB32

SOIL
ug/kg

1
188

08/28/96
1200

3
5

SB32
A

r________

I

LT-SB-33
LTSB33

SOIL
ug/kg

1
161

08/28/96
0915

3
5

SB33
A

R

R

..................................

LT-SB-34
LTSB34

SOIL
ug/kg

1
122

08/28/96
0845

1
3

SB34
A

......

•.....:::::::::........................................

..................................

LT-SB-DUP-04 LT-SB-35
BDUP04 LTSB35

SOIL SOIL
ug/kg ug/kg

1 1
127 7.2

08/28/96 08/28/96
0845 0815

1 1
3 3

SB34 SB35
A A

H ————-——————-"-•-•-

'

.................

....................................................................................

LT-SB-36
LTSB36

SOIL
ug/kg

1
7

8/27/96
1605

1
3

SB36
A

LT-SB-37
LTSB37

SOIL
ug/kg

1
147

8/27/96
1530

1
3

SB37
A

...................................

...................................

..................................

................... .

LT-SB-40
LTSB40

SOIL
"9*9

1
18.7

9/16/96
1005

2
4

SB40
C

..................................

...........



OJ
o
to
OJ
to
en

SITE NAME: LI TUNGSTEN
PROJECT* 8001-202
EPACASENO: NA
LAB NAME. MAXIM TECHNOLOGIES

PESTICIDE / PCB DATA
SOIL BORINGS

PESTICIDES/PCBs
Sample ID No.
Traffic Report No
Matrix
Units
Dilution Factor
Percent Moisture
Sample Date
Sample Time
Beginning Depth
Ending Depth
Site ID
Parcel
alpha-BHC
beta-BHC
derta-BHC
gamma-BHC (Llnd»n«)
Heptachtor
AMrin
Heptachk* epoxkto
Endosulfan 1
DteWrin
4,4'-DDE
Endrin
Endosulfan II
4.4'-DDD
Endosulfan sulfate
4,4'-DOT
Methoxychlor
Endrin ketone
Endrin aldehyde
alpha-Chlordane
gamma-Chlordane
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

LT-SB-41
LTSB41

SOIL
ug/kg

1
9.9

09/23/96
1339

4
e

SB41
c

28 j
37

LT-SB-DUP10 LT-SB-42
BDUP10 LTSB42

SOIL SOIL
ug/kg ug/kg

1 1
27.9 155

09/23/96 09/23/96
1339 1646

4 4
8 6

SB41 SB42
C C

.................. ....................................................

K \M01707\RIREPTVUTAtf>ESTPC8XS6 XL



PESTICIDE / PCB DATA
MONITORING WELL BORINGS

Co
o
N>
Co

SITE NAME: LI TUNGSTEN
PROJECT*: 8001-202
EPACASENO.: MA
LAB NAME: MAXIM TECHNOLOGIES

PESTICIDES/PCBs
Sample ID No.
Traffic Report No.
Matrix
Units
Dilution Factor
Percent Moisture
Sample Date
Sample Time
Beginning Depth
Ending Depth
Site ID
Parcel
aipha-BHC'
beta-BHC
delta-BHC
gamma-BHC (Lindane)
Heptachtof
AMrin
HeptacMorepoxlde
EndosulfanI
DieWrin
4,4'-DDE
Endrin
Endosulfan II
4,4'-DDD
Endosulfan sulfate
4.4'-DDT
Methoxychlor
Endrin ketone
Endrin aldehyde
alpha-Chlordane
gamma-Chlordane
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

LT-SB-MP-2D
MP2D13

SOIL
ug/kg

1
147

09/26/96
1300

1
3

MP2D
A

...........................................

I. .... .... ......
j

[' ~~~~"

[••••••••••"••••••••»•————•
•_

LT-SB-MP-4D
MP4D13

SOIL
ug/kg

1
7.6

08/29/96
1010

1
3

MP4D
C

I

LT-SB-DUP-05 LT-SB-MP-4DB
BDUP05 P4DB3S

SOIL SOIL
ug/kg ug/kg

1 1
72 6.1

08/29/96 08/29/96
1010 1020

1 3
3 5

MP4D MP4DB
C C

................................ ...............
. . ...... .. . .............. ...............

......................................................................................
........................... ...............

::....:::..:..........::::::::::::::......................................................................................

LT-SB-MP-5
BMP502

SOIL
ug/Kg

1
10.6

09/05/96
1330

0
2

MP5
B

....... ...... .........................

................ ............................

..............................................

..............................................

LT-SB-MP-5B
5B1820

SOIL
ug/kg

1
20

09/05/96
1550

18
20

MP5B
B

.. .

......

.....
' '

........................................

LT-SB-MP-6
BMP602

SOIL
ug/kg

1
145

08/28/96
1400

0
2

MP6
A

.........................................

..........................

.........................................

.........................................

...............
.........................................

LT-SB-MP-6B
MP6B24

SOIL
ug/kg

1
12.9

08/28/96
1410

2
4

MP6B
A

LT-SB-MP-8D
MP8D02

SOIL
ug/kg

1
B

09/18/96
0915

0
2

MP8D
B

R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R

ii:::::::::

K \8001207WIHEP-nOATA\P£STPCBXSBJyrW XLSfrol borinft from m*«



PESTICIDE / PCB DATA
MONITORING WELL BORINGS

SITE NAME: LI TUNGSTEN
PROJECT* 8001-202
EPACASENO: NA
LAB NAME: MAXIM TECHNOLO

U)
o
to
U)
to

PESTICIDES/PCBs
Sample ID No
Traffic Report No.
Matrix
Units
Dilution Factor
Percent Moisture
Sample Date
Sample Time
Beginning Depth
Ending Depth
Site ID
Parcel
alpha-BHC
beta-BHC
deKa-BHC
gamma-BHC (Lindane)
Heptachlor
AMrtn
Heptachlor epoxkte
Endosulfan 1
Dleldrin
4.4'-DDE
Endrin
Endosulfan II
4.4'-DDD
Endosulfan sulfate
4,4'-DDT
Methoxychlor
Endrin ketone
Endrin aldehyde
alpha Chlordane
gamma-Chlordane
Toxaphene
Aroclor-1018
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroctor-1254
Arodor-1260

LT-SB-MP-8DB
P8DB46

SOIL
ug/kg

1
10.4

09/18/96
0940

4
6

MP8DB
B

R
R
R

"" "R
R
R
R
R
R
R
R
R
R
R
R
R
R
R. ..................

R
R

.

.

LT-SB-MP-9D
MP8D02

SOIL
ug/kg

1
15

09/04/96
1207

0
2

MP9D
B

4

......................................

......................................

LT-SB-DUP06 LT-SB-MP-9DB
BDUP06 B9DB24

SOIL SOIL
ug/kg ug/kg

1 1
12.4 14.1

09/04/96 09/04/96
1207 1211

0 2
2 4

MP9D MP9DB
B B

.................................

.................................
..... ........... ...... ..................................

................................................................

.................

. .. .... .

LT-SB-MP-11D LT-SB-MP-11DB LT-SB-MP-16S
P11D02 1DB810 P16S02

SOIL SOIL SOIL
ug/kg ug/kg ug/kg

1 1 1
52 14.5 11.5

09/25/96 09/25/96 10/10/96
1601 1640 1345
0 8 0
2 10 2

MP11D MP11DB MP16S
C C C

R
R
R

"""""" " '"" ' R.._..,.....„,... ...... ............... , ......... -
---------•••-•---"•-••'•-•------ .--—— £ -

R
R
R

1 R
. ,.l ....... ........... .....

R
R

] j R.................................................̂

I::::::::::::::::::::::::::::::..?........................
i R

'""" | ""'"""" R. .................................... .............. R

I::...:...........:::::::::::"''''''''''''''''''::..;::..............1?.........:...........
[ 1 ! R

r..--..-......^^L^.-.^^.^..--.l^...-.?:^.^-
\ R

i::::::::::::::::::::::::::::::::::?::::::
R............................................................................................ .............................................

i R
' i R

LT-SBMP-16SB
P16S24

SOIL
ug/kg

1
17

10/10/96
1410

2
4

MP16SB
C

R
R
R
R
R
R.__ .R __.-

R
R
R

1 R
—— •••••-„-••-———

Ri R
. R.........................
——— -——— R-

l 'R ...................
R
R
R
R
R
R
R
R
R

[•""••"•"• --R--—————— -•

LT-SB-MP-18
MP1802

SOIL
ug/kg .

1
16.5

09/03/96
1515

0
2

MP18
C

.........................................

...................... ........

.. ................... .J
.... , .....

.........................................

K \W01207VtlREPTY>ATAV>ESTPCB^SB_MW KL8|



PESTICIDE / PCB DATA
MONITORING WELL BORINGS

CO
o
to
u>
10
00

SITE NAME: LI TUNGSTEN
PROJECT* 8001-202
EPACASENO: NA
LAB NAME: MAXIM TECMNOLO

PESTICIDES/PCBs
Sample ID No.
Traffic Report No
Matrix
Units
Dilution Factor
Percent Moisture
Sample Date
Sample Time
Beginning Depth
Ending Depth
Site ID
Parcel

LT-SB-MP-18B LT-SB-MP-20 LT-SB-MP-20B
P18B24

SOIL
ug/kg

1
18.5

09/03/96
1520

2
4

MP18D
C

MP2002
SOIL
ug/kg

1
84

09/09/96
1345

0
2

MP20
A

P20B23
SOIL
ug/kg

1
9.4

09/09/96
1355

2
3

MP20B
A

LT-SB-MP-22
MP2213

SOIL
ug/kg

1
12.6

08/21/96
1455

1
3

MP22
A

LT-SB-MP-22B
P22B35

SOIL
ug/kg

1
11 8

08/21/96
1500

3
5

MP22B
A

LT-SB-MP-22D
MP22D_

SOIL
ug/kg

1
10.5

08/13/96
1230

1
3

MP22D
A

LT-SB-MP-22DB
MP22DB

SOIL
ug/kg

1
11 2

08/13/96
1245

3
5

MP22DB
A

alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Llndane)
Heptachtor
AkJrin
Heptachkx epoxide
Endosulfan 1
DiekJrin
4.4'-DDE
Endrin
Endosultan II
4.4'-DDD
EndosuKan sulfate
4,4'-DDT
Methoxychlor
Endrin ketone
Endrin aldehyde
alpha-Chlordane
gamma-Chlordane
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232

j

.

L..........................................
r

............................................

......................................

......................................

.........................................

R

'

......................................
I*\

...

..

............................................

............................................

............................................
'

. .................................................................................

..:::::::...............................................................
Aroctor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

K «OOt207W!REPTOATA\P£STPC6XS6_MW X1SJ



SITE NAME LI TUNGSTEN
PROJECT* 8001-202
EPACASENO.: NA
LAB NAME: MAXIM TECHNOLOGIES

PESTICIDE / PCB DATA
SURFACE SOIL

oo
o
to
u>
to
vo

PESTICIDES/PC8S
Sample ID No
Traffic Report No.
Matrix
Units
Dilution Factor
Percent Moisture
Sample Date
Sample Time
Beginning Depth
Ending Depth
Site ID
Parcel
alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Llndane)
Heptachkx
AMrtn
HeptKhtor epoxlde
EndosuHanl
Dteldrirt
4,4'-DDE
Endrki
Eodosulfsn II
4.4--DDD
Endosulfan sulfate
4,4'-DDT
Methoxychlor
Endrin ketone
Endrin aldehyde
alpha-Chlordane
gamma-Chlordane
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

LT-SS-01
LTSS01

SOIL
ug/kg

1
81

09/04/96
1211

0
2

SS01
A

. ......

.....................................

LT-SS-02
LTSS02

SOIL
ug/Kg

1
3.2

09/05/96
1423

0
2

SS02
A

LT-SS-03
LTSS03

SOIL
ug/kg

1
27.8

09/05/96
1454

0
2

SS03
A

.....................::::::::........................ ...
190 j....................................

LT-SS-04
LTSS04

SOIL
ug/kg

1
17.6

09/05/96
1545

0
2

SS04
C

LT-SS-05
LTSS05DL

SOIL
ug/kg

10
37

09/06/96
1125

0
2

SS05
A

.................................

LT-SS-06 LT-SS-07
LTSS06 LTSS07DL

SOIL SOIL
ug/kg ug/kg

1 10
24 43

09/06/96 09/06/96
1331 1404

0 0
2 2

SS06 SS07
B A

....................................i....................................
!

'

..............................................

LT-SS-08
LTSS08

SOIL
ug/kg

1
11.7

09/09/96
1135

0
2

SS08
B

......... ". ggg

'••••••••••••" ""1 86 E

LT-SS-09
LTSS09

SOIL
ug/kg

1
10.1

09/11/96
1345

0
2

SS09
A

.................................J

K \W01202\ftWEPT\OATA\PCSTPCBXS3 X



SITE NAME: LI TUNGSTEN
PROJECT* 8001-202
EPACASENO: NA
LAB NAME: MAXIM TECHNOLOGIES

PESTICIDE / PCB DATA
SURFACE SOIL

U>
o
to
w
u>
o

PESTICIDES/PCBs
Sample ID No.
Traffic Report No.
Matrix
Units
Dilution Factor
Percent Moisture
Sample Date
Sample Time
Beginning Depth
Ending Depth
Site ID
Parcel
alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Llndane)
ttaptecMor
AWrin
Hept&chlor opoxkto
Endosulfanl
DkMdrin
4.4'-DDE
Endrin
Endosulfan II
4,4'-DDD
Endosulfan sulfate
4.4'-DDT
Methoxychlor
Endrin ketone
Endrin aldehyde
alpha-Chlordane
gamma-Chlordane
Toxaphene
Aroclor-1016
Aroclor-1221
Aroctor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

LT-SS-10
LTSS10

SOIL
ug/Kg

1
6

09/11/96
1445

0
2

SS10
C

LT-SS-11
LTSS11

SOIL
ug/kg

1
382

09/20/96
1058

0
2

SS11
C

R
R
R
R
R.._ _

R
R
R
R
R """"""". ...._. ——— .
................

R
R
R
R
R
R
R
R

..............:::::

LT-SS-DUP-09
SDUP09

SOIL
ug/kg

1
353

9/20/96
1100

0
2

SS11
C

R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R

.............................................

.............................................

LT-SS-12
LTSS12

SOIL
ug/kg

1
362

09/20/96
1200

0
2

SS12
C

R ]
R
R
R
R
R 1
R
R
R
R
R
R I
R
R
R

I R
————— - R — — — — —————— -

R
R
R j
R 1

...................................

::.:::.::.::ii • -



CO
o

CJ

SITE NAME: LI TUNGSTEN
PROJECT* 8001-202
EPA CASE NO: NA
LAB NAME: MAXIM TECHNOLOGIES

PESTICIDE / PCB DATA
TEST PITS

PESTICIDES/PCBs
Sample ID No
Traffic Report No
Matrix
Units
Dilution Factor
Percent Moisture
Sample Date
Sample Time
Beginning Depth
Ending Depth
Site ID
Parcel
alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Llndane)
Heptachkx
AkJrin
Hcptochtof cpoxkte
Endosutfanl
DWdrtn
4.4--DDE
Endrin
Endosutfan II
4,4'-DDD
Endosulfan sulfate
4.4'-DDT
Methoxychlor
Endrin ketone
Endrin aldehyde
alpha-Chlordane
gamma-Chlordane
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

LT-SB-TP-01
SBTP01

SOIL
ug/kg

1
223

08/13/96
1355

1
2

TP01
B

.......................................

___
.............

1990

5500 D

LT-SB-TP-DUP
SBTPDU

SOIL
ug/kg

1
197

08/13/96
1355

1
2

TP01
B

.........................................

3300 E

9100 D

LT-SB-TP-02
SBTP02

SOIL
ug/kg

1
124

08/14/96
0946

1
2

TP02
B

10

.............................................
,

37.::.:::..........:....:....:::

LT-SB-TP-03
SBTP03

SOIL
ug/kg

10
17

08/15/96
1350

0
1

TP03
B

37

620

LT-SB-TP-04
SBTP04

SOIL
ug/kg

10
11 2

08/15/96
0948

4
5

TP04
B

R

j

...............................................

LT-SB-TP-05
SBTP05

SOIL
ug/kg

1
289

08/15/96
1152

0
1

TP05
B

70 E

............................................

1100 E

LT-SB-TP-06
SBTP06

SOIL
ug/kg

1
11

08/14/96
1429

2
3

TP06
B

.....,..,...,..................-...—...

LT-SB-TP-07
SBTP07

SOIL
ug/kg

1
94

08/16/96
1046

1
2

TP07
B

R

........................................

LT-SB-TP-08
SBTP08

SOIL
ug/kg

1
138

08/20/98
1440

0
1

TP08
C

.......................................

NOTES:
Blank Space - compound analyzed for.

but not detected
B • compound found in lab blank as well

as sample, indicates possible/probable
blank contamination

E - estimated value
J - estimated value, compound present

below CRQL but above IOL
K \MOt703\RIREPr\DATA\PESTPCBHTP XLSIInl pM

R • analysis did not pass EPA QA/OC
N - presumptive evidence of the presence

of the material
NR • analysis not required
Detection limits elevated if Dilution Factor
> 1 and/or percent moisture > 0%.



SITE NAME LI TUNGSTEN
PROJECT* 8001-202
EPACASENO.: NA
LAB NAME: LABORATORY RESOURCES

PESTICIDE / PCB DATA
GROUNDWATER - ROUND 1

PESTICIDES/PCBs
Sample ID No
Traffic Report No
Matrix
Units
Dilution Factor
Percent Moisture

a'ipha'-BHC" I
beta-BHC
delta-BHC
gamma-BHC (Lindane)
Heptachkx
Aldrin
Heptachlor epoxide
Endosulfan 1
DieWrin
4.4'-DDE
Endrin
Endosulfan II
4.4'-DDD
Endosulfan sutfate
4.4'-DDT
Methoxyctilor
Endrin ketone
Endrin aldehyde
alpha-Chlordane
gamma-Chlordane
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
AroclOf-1248
Aroclor-1254
Aroclor-1260

LT-GW-GM-1
GM-1

WATER
ug/L

1

......................................

LT-GW-GM-2
GM-2

WATER
ug/L

1

........ . ...

.......................................

.......................................

LT-GW-GM-7
GM7

WATER
ug/L

1

LT-GW-GM8
GM8

WATER
ug/L

1

LT-GW-GM-9
GM9

WATER
ug/L

1

LT-GW-GM10
GM10

WATER
ug/L

1

...........................................

...........................................
..........

...............................

LT-GW-GM11
GM11

WATER
ug/L
1

'

r--"—————~ • • • • • • • • • • •

.........................................

,

LT-GW-GM12
GM12

WATER
ug/L

1

LT-GW-GM-13
GM13

WATER
ug/l
1

o
to
CO
CO
to



SITE NAME: LI TUNGSTEN
PROJECT*: 8001-202
EPACASENO: NA
LAB NAME: LABORATORY RES

PESTICIDES/PCBs
Sample ID No
Traffic Report No.
Matrix
Units
Dilution Factor
Percent Moisture

PESTICIDE / PCB DATA
GROUNDWATER - ROUND 1

LT-GW-GM14A
GM14A
WATER

ug/L
1

LT-GW-GMUB
GM14BDL
WATER

ug/L
10

LT-GW-EMW-1
EMW1

WATER
ug/L

1

LT-GW-EMW4
EMW4

WATER
ug/L

1

LT-GW-MW8S
MW8S

WATER
ug/L

1

LT-GW-MW8D
MW8D

WATER
ug/L

1

LT-GW-MW10D
MW10D
WATER

ug/L
1

LT-GW-MP-2D
MP-2D

WATER
ug/L

1

alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Lindane)
Heplachkx
Aldrin
Heptactilor epoxkte
Endosulfan 1
Dieldrin
4.4'-DOE
Endrin
Endosuttanll
4.4'-DDD
Endosulfan sultate
4.4'-DDT
Mrthoxychtof
Endrin kctone
Endrin aldehyde
alpha-Chlordane
gamma-Chtordane
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

0.04 J
0 029 J

0.03 J

6 045 J

0.08 J

"0.038 J |
6 038 J

..............................................J

——————————— .

................................

i
]

] ' 0.05 J
R

•—————•£———————

R' 0.666 j
" "" K.................... ......Q.^....!

.................. R........................
................ R........................
"""""""""""""""""O"J........... — . .......... .0...̂
. ——— ... ........... -yyg-j

R
... ............. QffifJ

R

R
5.^8 J....... ......R. — ......

...................R........................

...................R...........................................R........................

—— -••-(jf---------
R
R

...................R. ......................

------ -oMa" J
——— R-— •——

R~. ,.R
..................̂ ......................j

••--•-••-••ft--------f---------------
...................R........................ .............................................
................. R. .....................

.............................. ...R........................

———————— --—— f——— -R~——— ——
..................................................... __R._.___._

..................... j ...

i

co
o
to
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CO



u)
oto
OJ

SITE NAME: LI TUNGSTEN
PROJECTS 8001-202
EPACASENO: NA
LAB NAME LABORATORY RES

PESTICIDES/PCBs
Sample ID No
Traffic Report No
Matrix
Units
Dilution Factor
Percent Moisture

PESTICIDE / PCB DATA
GROUNDWATER - ROUND 1

LT-GW-MP-4
MP4

WATER
ug/L

1

LT-GW-MP-5
MRS

WATER
ug/L

1

LT-GW-MP-6
MP-6

WATER
ug/L

1

LT-GW-MP11D
MP11D
WATER

ug/L
1

LT-GW-MP-16S
MP16S
WATER

ug/L
1

LT-GW-MP-16D
MP16D
WATER

ug/L
1

LT-GW-MP-17
MP-17

WATER
ug/L

1

LT-GW-MP18S
MP1BS
WATER

ug/L
1

alpha BHC
beta-BHC
delta-BHC
gamma-BHC (Llndane)
Heplachtor
Aldrin
Heptachtor epoxlde
Endosulfan I
Oieldrin
4,4'-DDE
Endrin
Endosulfan II
4.4'-DDD
Endosutfan sutfflt6
4.4'-DDT
M6thoxychlor
Endrin ketone
Endrin aldehyde
alpha-Chkxdane
gamma-Chlordane
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Arodor-1260

——————————— .

........... — ........................

——— .......................

..............................

..............................

................... ——— ........

. .... ................... ........

................

. —————————— ...

, ....

——— ............................

.............................................

R ]
R
R I
R j
R I
R
R 1
R
R
R.........R

R
R
R
R_ . R ........

R
R
R

...... R
R

"" R
R......... R

R........... ........................

..................R-......................
R

. —————— ... —— ...

........................................

........................................

........................................

....................... ...^2-j

-—————— 5;e3T-J'
•--—— ---^jjlg-j

'"""OS""

........................ _____

. ...............O.;ffiw .J

0.654 J

..............................................



SITE NAME: LI TUNGSTEN
PROJECT* 8001-202
ERA CASE NO: NA
LAB NAME: LABORATORY RES

PESTICIDE / PCB DATA
GROUNDWATER - ROUND 1

PESTICIDES/PCBs
Sample ID No.
Traffic Report No.
Matrix
Units
Dilution Factor
Percent Moisture

alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Lindane)
Heptachlor
Aldrin
Heptachtof epoxide
Endosulfan 1
Dieldrin
4.4'-DDE
Endrin
Endosulfan II
4.4--DDD
Endosulfan sulfate
4,4'-DDT
Mcthoxychlor
Endrin ketone
Endrin aldehyde
alpha-Chtordane
gamma-Chlordane
Toxaphene
Arodor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

LT-GW-MP18D
MP18D
WATER

ug/L
1

I

...........................................

......

......

......

......

LT-GW-MP-19D
MP19D
WATER

ug/L
1

...........................................

...........................................

LT-GW-MP-20
MP-20

WATER
ug/L

1

R

LT-GW-MP-21D
MP-21D
WATER

ug/L
1

LT-GW-MP-22
MP-22

WATER
ug/L

1

LT-GW-MP-22D
MP-22D
WATER

ug/L
1

..........................................

LT-GW-DUP-04
DUP04
WATER

ug/L
1

...............................

...............................

u>
o
to
u>
w
en

NOTES:
Blank Space - compound analyzed for,

but not detected
B • compound found in lab blank as well

as sample, indicates possible/probable
blank contamination

E - estimated value
J - estimated value, compound present

below CROL but above IDL

R • analysis did not pass EPA QA/QC
N - presumptive evidence ol the presence

of the material
NR - analysis not required
Detection limits elevated if Dilution Factor
> 1 and/or percent moisture > 0%

K \W01202WinEPT\OATA\PESTPCBHOW-ftt XL8|g
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SITE NAME: LI TUNGSTEN
PROJECT*: 8001-202
ERA CASE NO: NA
LAB NAME: ITS

PESTICIDE / PCB DATA
GROUNDWATER - ROUND 2

Note: These samples were collected during the second round of groundwater sampling
PESTICIDES/PCBs
Sample ID No
Traffic Report No.
Matrix
Units
Dilution Factor
Percent Moisture

alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Lindane)
Heptachlor
AkJrin
Heptachlor epoxide
Endosulfan 1
DieMrin
4.4'-DDE
Endrin
Endosutfan II
4.4'-DDD
Endosulfan sulfate
4,4'-DDT
Methoxychkx
Endrin ketone
Endrin aldehyde
alpha-Chlordane
gamma-Chlordane
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

LT-GW-GM-1
GM1

WATER
ug/L

1

LT-GW-GM-2
GM2

WATER
ug/L

1

:::::::::::...........................................................................
....

LT-GW-GM-7
GM7

WATER
ug/L

1

:::::::::::................................................................................
:::::::::::........................................

LT-GW-GM-8
GM8

WATER
ug/L

1

> . ... ... ...

.............................................

.............................................
I
I .........................

.............................................

LT-GW-GM-9
GM9

WATER
ug/L

1

.............

R """"""]

[" --—————— --

L...........................................
.............................................

[............................................I

LT-GW-GM-10
GM10

WATER
ug/L

1

...........................................

LT-GW-GM-1 1
GM11

WATER
ug/L

1

.........................................

LT-GW-GM-12
GM12

WATER
ug/L

1

............ ,

.........................................

.........................................

........................................

LT-GW-GM-13
GM13

WATER
ug/L

1

K WXII207WWEPTlOATA\PCSTPCeXOW-R7
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SITE NAME LI TUNGSTEN
PROJECT* 8001-202
ERA CASE NO.: NA
LAB NAME: ITS

PESTICIDES/PCBs
Sample ID No
Traffic Report No.
Matrix
Units
Dilution Factor
Percent Moisture

PESTICIDE / PCB DATA
GROUNDWATER - ROUND 2

LT-GW-GM-14A
GM14A
WATER

ug/L
1

LT-GW-GM-14B
GM14BDL
WATER

ug/L
5

LT-GW-GM-15
GM1S

WATER
ug/L

1

LT-GW-EMW-1
EMW1

WATER
ug/L

1

LT-GW-EMW-4
EMW4

WATER
ug/L

1

LT-GW-MW-8S
MW8S

WATER
ug/L

1

LT-GW-MW-8D
MW8D

WATER
ug/L

1

LT-GW-MW-10D
MW10D
WATER

ug/L
1

alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Llndane)
Heplachtor
Aldrin
Heptachlor epoxkle
Endosulfan 1
Dteldrin
4.4'-DDE
Endrln
EndosuHan II
4.4'-DDD
Endosulfan sultate
4,4'-DDT
Methoxychlor
Endrin ketone
Endrin aldehyde
alpha-Chlordane
gamma-Chlordane
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

1

0 033 J

0042 J

R
, 0.058 J

R

0 081 J

{-•—•••-•---—--

...........................................

— •"™"R-"-"~-™"-

0.048 JN

0.03 JN
'"""""""""""""(5:04'2'"J""

—————-jSSf-Zfi

i:..:..............................:........

R. ..........
... ...........R .....................

•--— -R-- "-• — -
-•••— •-pr— —————

R
'O.OSSi'N. . ........p...........................

"'"""""""R '""""" """"""""
»-•—— —— "fl-gj-gj

— — — PJ— - """"""
R - ————
K

i """"" W~ " """
1 R~
L *R".........,....,..rt,,.....,.,,,,..,......

R
r • R
••-— — R-— -— -
•••••••••••••••••-pi--------

R::::::*:::::::
R

•••-••-•-•••••pr—— ———
— -••-•-pi—————— •
— ---R----— --
•--—•-pi———— •--•

K \«001»7^RIREPnOATA^PESTPCe^OW^2 XLSto



SITE NAME: LI TUNGSTEN
PROJECT*: 8001-202
ERA CASE NO: NA
LAB NAME: ITS

PESTICIDE / PCB DATA
GROUNDWATER - ROUND 2

PESTICIDES/PCBs
Sample ID No.
Traffic Report No
Matrix
Units
Dilution Factor
Percent Moisture

alpha-BMC
beta-BHC
delta-BHC
gamma-BHC (Llndane)
Heptachtor
Aldrin
Heptachtor epoxide
Endosulfan 1
Dieldrin
4.4'-DDE
Endrin
Endosulfan II
4.4'-DDD
Endosulfan sulfats
4.4'-DDT
Methoxychlor
Endrin ketooe
Endrln aldehyde
alpha-Chlordane
gamma-Chlordane
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-124B
Aroclor-1254
Aroclor-1260

LT-GW-MP-2D
MP2D

WATER
ug/L

1

LT-GW-MP-4
MP4

WATER
ug/L

1

.............................................

.............................................

.............................................

.............................................

LT-GW-MP-5
MPS

WATER
ug/L

1

...... J

........................................

.........................................

LT-GW-MP-6
MP6

WATER
ug/L

1

.......................................

.......................................

LT-GW-MP-11D
MP11D
WATER

ug/L
1

...............................................

:::::::::::::::.

LT-GW-MP-16S
MP16S
WATER

ug/L
1

I....... ................... j

.............................................
............................................

LT-GW-MP-16D
MP16D
WATER

ug/L
1

L_________...
............................................

.............................................

I............................................

LT-GW-MP-17
MP17

WATER
ug/L

1

.......................................

........................................
.......................................
........................................

::::::::::.....................................................................

LT-GW-MP-18S
MP18S
WATER

ug/L
1

R
.. . R .............

R '"""""

i ............. .I

CA)
Oto
00
OJ
00 K \800l202WIRePTADATA\PESTPCBHGW-R2 XLSfe



SITE NAME: LI TUNGSTEN
PROJECT*: 8001-202
ERA CASE NO.. NA
LAB NAME: ITS

PESTICIDE / PCB DATA
GROUNDWATER - ROUND 2

PESTICIDES/PCBs
Sample ID No.
Traffic Report No.
Matrix
Units
Dilution Factor
Percent Moisture
aipha-BHC 1
beta-BHC
delta-BHC
gamma-BHC (Lindane)
Heptachkx
AMrin
Heptachkx epoxide
Endosulfan 1
Dieldrin
4,4'-DDE
Endrin
EndosuHan II
4.4--DDD
Endosurfsnsulfate
4,4'.ODT
Methoxychtor
Endrin ketone
Endrin aldehyde
alpha-Chlordane
gamma-Chlordane
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

LT-GW-MP-18D
MP18D
WATER

ug/L
1

LT-GW-MP-19D
MP19D
WATER

ug/L
1

.....

LT-GW-MP-20
MP20

WATER
ug/L

1

LT-GW-MP-21D
MP21D
WATER

ug/L
1

..........................
........... ...

.......................................

LT-GW-MP-22
MP22

WATER
ug/L

1

1

LT-GW-MP-22D
MP22D
WATER

ug/L
1

LT-GW-DUP05
DUP05
WATER

ug/L
1

LT-GW-DUP-08
OUPOB
WATER

ug/L
1

..... .... . ....

U)
o
to
U)
10
vo

NOTES:
Blank Space - compound analyzed for,

but not detected
B - compound found in lab blank as well

as sample, indicates possible/probable
blank contamination

E - estimated value
J - estimated value, compound present

below CRQL but above IOL

R - analysis did not pass EPA QA/QC
N - presumptive evidence of the presence

of the material
NR • analysis not required
Detection limits elevated if Dilution Factor
> 1 and/or percent moisture > 0%

K \M0120TOIREPTOATA\PESTPCttlGW-R? XLS)g



SITE NAME: LI TUNGSTEN
PROJECT*: 8001-202
ERA CASE NO : NA
LAB NAME: ITS

PESTICIDES/PCBs
Sample 10 No.
Traffic Report No
Matrix
Units
Dilution Factor
Percent Moisture

PESTICIDE / PCB DATA
ORE SAMPLES

LT-DW-ORE-01
DWORE01

SOIL
ug/kg

1
29

ORE-01 DUP
LT-DW-ORE-DUP

DWOREDUP
SOIL
ug/kg

1
29

LT-DW-ORE-02
DWORE02

SOIL
ug/kg

1
34

LT-DW-ORE-03
DWORE03

SOIL
ug/kg

1
27

LT-KONICA-01
KONICA01

WATER
ug/L

1
-

alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Lindane)
Hepta enter
AkJrtn
Heplachlor epoxlde
Endosulfan I
DiekJrin
4,4'-DDE
Endrin
Endosulfan II
4.4'-DDD
Endosulfan sutfate
4,4'-DDT
Methoxychlor
Endrin ketone
Endrin aldehyde
alpha-Chlordane
gamma-Chlordane
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

R
R

7.8 E
R

24

12. . __. .

R

890 D
J

320 f>

........................................ ...........̂

R
10 E
15 E

25

10
" R '""' """'"

6 E

iibo 'D

190

11 E
R
R
R
R

R

120

34
3.3
11 E

1300 D
570

R
1 1 E J
18 EN

R

10
R

6 EN

2000 0

130

.....................

...................... |

............................... ..........(

——————————|

..........................................

.......................

..........................................

..........................................

CO
o
to
CO

NOTES:
Blank Space • compound analyzed for,

but not detected
B - compound found in lab blank as well

as sample, indicates possible/probable
blank contamination

E - estimated value
J - estimated value, compound present

below CROL but above IDL

R • analysis did not pass EPA QA/QC
N - presumptive evidence of the presence

of the material
NR - analysis not required
Detection limits elevated if Dilution Factor
> 1 and/or percent moisture > 0%.
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RADIOLOGICAL DATA
SOIL BORINGS
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SITE NAME: LI TUNGSTEN
PROJECT* 8001-202
ERA CASE NO.: NA
LAB NAME: CORE LABORATORIES

RADIONUCLIDES
Sample ID No.
Lab Number
Matrix
Units

LT-SB-01
961846-0005

SOIL
pCi/g

LT-SB-02
961845-0002

SOIL
pCi/g

LT-SB-02B
961845-0003

SOIL
pCi/g

LT-SB-03
961839-0001

SOIL
pCi/g

LT-SB-03B
961839-0002

SOIL
pCi/g

Uranium 238
Radium 226
Radium 228
Thorium 230
Thorium 232

0.30 +/- 0.05
1.2+/-0.31

0.84 +/- 0.35
<0.29

0.49 +/- 0.28

0.40 +/- 0.08
0.63+/-0.18
1.1 +/-0.34

0.38 +/- 0.20
0.64 +/- 0.14

0.50 •»•/- 0.11
1.0+/-0.18

<0.33
0.25 +/- 0.20
0.43+/-0.19

1.3+/-0.28
1.2+/-0.34
1.2+/-0.36
1.0+/-0.30
1.1 +/-0.21

0.6+/-0.13
1.8+/-0.34
1.4+/-0.41

0.69 +/- 0.20
0.63+/-0.15

TOG (%)
pH (pH units)

NOTES:
E - estimated value
R - analysis did not pass ERA QA/QC
NR - analysis not required
ND - Non-Detect

0.32
11.5

0.31
7.85

0.12
10.2

0.29
8.31

0.17
9.66

K \8001202\RIREPT\DATA\RADIONUC\|SB XLSl«o« boring*



RADIOLOGICAL DATA
SOIL BORINGS
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SITE NAME: LI TUNGSTEN
PROJECT* 8001-202
ERA CASE NO.: NA
LAB NAME: CORE LABORATORIES

RADIONUCLIDES
Sample ID No.
Lab Number
Matrix
Units

LT-SB-04
961839-0006

SOIL
pCi/g

LT-SB-04B
961839-0007

SOIL
pCi/g

LT-SB-05
961906-0001

SOIL
pCi/g

LT-SB-05B
961906-0002

SOIL
pCi/g

LT-SB-06
962278-0003

SOIL
pCi/g

Uranium 238
Radium 226
Radium 228
Thorium 230
Thorium 232

0.50 +/- 0.11
1.0+/-0.22
1.2+/-0.36

0.49 +/- 0.20
0.67+/-0.15

0.50 +/- 0.11
0.55+/-0.17

<0.22
0.45 +/- 0.20
0.41 +/-0.12

2.7 +/- 0.60
2.3 +/- 0.39
2.6 +/- 0.74
2.1 +/-0.90
1.6+/-0.70

3.7 +/- 0.77
3.3 +/- 0.55
2.1 +/-0.61
2.2+/-1.1
3.7+/-1.6

1.4+/-0.30
2.0 +/- 0.37
2.5 +/- 0.58
1.7+/-0.60
1.7+/-0.57

TOC (%)
pH (pH units)

NOTES:
E - estimated value
R - analysis did not pass ERA QA/QC
NR - analysis not required
ND - Non-Detect

0.06
11.1

0.11
11.1

2.87
8.67

1.41
8.14

K18001202\RIREPTMDATA«AOIONUCMS8 XLSJsoH borings



RADIOLOGICAL DATA
SOIL BORINGS
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SITE NAME: LI TUNGSTEN
PROJECT* 8001-202
ERA CASE NO.: NA
LAB NAME: CORE LABORATORIES

RADIONUCLIDES
Sample ID No.
Lab Number
Matrix
Units

LT-SB-07
961846-0001

SOIL
pCi/g

LT-SB-07B
961846-0002

SOIL
pCi/g

LT-SB-08
961846-0003

SOIL
pCi/g

LT-SB-09
961857-0007

SOIL
pCi/g

LT-SB-09B
961857-0008

SOIL
pCi/g

Uranium 238
Radium 226
Radium 228
Thorium 230
Thorium 232

0.60 +/- 0.14
0.58 +/- 0.20
0.97 +/- 0.45
0.49 +/- 0.36 E
0.30 +/- 0.20 E

<0.3
0.73 +1- 0.35
0.95 +/- 0.45
0.29 +/- 0.27
0.26 +1- 019

0.30 +1- 0.07
0.87 +/- 0.25
0.75 +/- 0.47

<0.33
0.79 +1- 0.42

0.3 +1- 0.06
1.7+/-0.66
2.7 +/- 0.76

0.63 +/- 0.30
0.79 +/- 0.31

1.2+/-0.26
2.2 +/- 0.62
2.3 +/- 0.69

0.73 +/- 0.40
0.89 +/- 0.40

TOG (%)
pH (pH units)

NOTES:
E - estimated value
R - analysis did not pass ERA QA/QC
NR - analysis not required
ND - Non-Detect

0.33 0.51 0.37
8.39

1.64
6.33

0.48
6.9

K \8001202\RIREPT\DATA\RADIONUCXSB XLSJSOH borings



RADIOLOGICAL DATA
SOIL BORINGS
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SITE NAME: LI TUNGSTEN
PROJECT* 8001-202
ERA CASE NO.: NA
LAB NAME: CORE LABORATORIES

RADIONUCLIDES
Sample ID No.
Lab Number
Matrix
Units

LT-SB-10
961857-0013

SOIL
pCi/g

LT-SB-10B
961857-0014

SOIL
pCi/g

LT-SB-11
961839-0004

SOIL
pCi/g

LT-SB-11 B
961846-0007

SOIL
pCi/g

LT-SB-12
961857-0009

SOIL
pCi/g

Uranium 238
Radium 226
Radium 228
Thorium 230
Thorium 232

29+/-6.1
14+/-1.30
3.5 +/- 1.20
22 +/- 4.20
2.2 +/- 0.59

0.6+/-0.13
2.7 +/- 0.48
1.6+/-0.63
2.3 +/- 0.77

0.98 +/- 0.41

2.1 +/-0.43
2.3 +/- 0.39
1.5+/-0.43
2.0 +/- 0.86
1.4+/-0.64

<0.3
0.68+/-0.15
1.0+/-0.27

<0.3
1.1 +/-0.50

0.75 +/- 0.16
2.9 +/- 0.55
2.0 +/- 0.90
1.8+/-0.75 E

0.76 +/- 0.40 E

TOC (%)
pH (pH units)

NOTES:
E - estimated value
R - analysis did not pass EPA QA/QC
NR - analysis not required
ND - Non-Detect

0.28
5.65

1.15
6.39

1.07
8.23

0.07
7.76

1.56
6.86

K \e001202\RIREPT\DATA\RADIONUCXSB XLS|*oil boring*
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RADIOLOGICAL DATA
SOIL BORINGS

SITE NAME: LI TUNGSTEN
PROJECT*: 8001-202
ERA CASE NO.: NA
LAB NAME: CORE LABORATORIES

RADIONUCLIDES
Sample ID No.
Lab Number
Matrix
Units

LT-SB-12B
961857-0010

SOIL
pCi/g

LT-SB-13
961843-0004

SOIL
pCi/g

LT-SB-13B
961877-0005

SOIL
pCi/g

LT-SB-14
961886-0001

SOIL
pCi/g

LT-SB-14B
961886-0002

SOIL
pCi/g

Uranium 238
Radium 226
Radium 228
Thorium 230
Thorium 232

0.73+/-0.15
2.0 +/- 0.39
1.6+/-0.43

0.85 +/- 0.40
1.2+/-0.40

0.60+/-0.12
1.1 +/-0.33
1.4+/-0.44
0.8 +/- 0.61 E
0.95 +/- 0.62 E

0.10 +/- 0.10
1.2+/-0.33
1.0+/-0.44

0.99 +/- 0.50 E
1.H7-0.53 E

1.4+/-0.29
3.7+/-1.0
18+/-2.1
9.3+/-1.9
16 +/- 3.0

0.50 +/- 0.11
2.9 +/- 0.61
19+/-1.9
5.3+/-1.2
13+/-2.6

TOC (%)
pH (pH units)

NOTES.
E - estimated value
R - analysis did not pass EPA QA/QC
NR - analysis not required
ND - Non-Detect

0.14
7.1

0.4
5.74

0.03
7.36

0.59/0.18
7.82/6.18

0.1
7.2

K\8001202\RIREPT\DATA\RADIONUC\(SB XLS)soil borings



RADIOLOGICAL DATA
SOIL BORINGS
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SITE NAME: LI TUNGSTEN
PROJECT* 8001-202
ERA CASE NO.: NA
LAB NAME: CORE LABORATORIES

RADIONUCLIDES
Sample ID No.
Lab Number
Matrix
Units

LT-SB-15
961857-0015

SOIL
pCi/g

LT-SB-15B
961857-0017

SOIL
pCi/g

LT-SB-16
961843-0001

SOIL
pCi/g

LT-SB-16B
961843-0002

SOIL
pCi/g

LT-SB-17
961877-0001

SOIL
pCi/g

Uranium 238
Radium 226
Radium 228
Thorium 230
Thorium 232

180+/-38
140 +/- 8.0
30 +/- 4.8
170+/-41
26 +/- 6.5

2.8 +/- 0.59
2.5 +/- 0.55
2.3 +/- 0.97
1.7+/-0.53
1.2+/-0.39

1.2+/-0.26
1.6+/-0.32
1.9+/-0.57

0.72 +/- 0.36
1.1 +/-0.45

<0.3
1.1 +/-0.40

0.91 +/- 0.48
1.1+/-0.54
1.1 +/-0.49

26 +/- 5.5
14+/-1.2
6.5+7- 1.4
32 +/- 10 E
7.H-/-2.5 E

TOC(%)
pH (pH units)

NOTES:
E - estimated value
R - analysis did not pass ERA QA/QC
NR - analysis not required
ND - Non-Detect

0.44
7.91

0.3
6.97

0.28
4.28

0.14
5.5

K W001202\RIREPT\DATA\RADIONUC\(SB XLS]soil borings



RADIOLOGICAL DATA
SOIL BORINGS
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SITE NAME: LI TUNGSTEN
PROJECT #: 8001-202
ERA CASE NO.: NA
LAB NAME: CORE LABORATORIES

RADIONUCLIDES
Sample ID No.
Lab Number
Matrix
Units

LT-SB-17B
961877-0006

SOIL
pCi/g

LT-SB-18
961799-0004

SOIL
pCi/g

LT-SB-19
961799-0005

SOIL
pCi/g

LT-SB-19B
961799-0006

SOIL
pCi/g

LT-SB-20
961799-0007

SOIL
pCi/g

Uranium 238
Radium 226
Radium 228
Thorium 230
Thorium 232

15+/-3.2
10+/-0.88
5.0 +/- 0.92
22 •»•/- 7.5 E
3.9+/-1.5 E

0.30 +/- 0.06
1.2+/-0.35
1.2+/-0.40

0.92 +/- 0.20
0.85 +/- 0.16

2.3 +/- 0.48
2.3 +/- 0.44
4.1 +/-0.60
2.7 +/- 0.40
3.8 +/- 0.48

1.9+/-0.40
1.6+/-0.31
1.8+/-0.49
1.2+/-0.30 E
1.5+/-0.27 E

2.3 +/- 0.48
2.5 +/- 0.44
5.8 +/- 0.76
4.0+/-1.6 E
5.6+/-2.1 E

TOC (%)
pH (pH units)

NOTES:
E - estimated value
R - analysis did not pass ERA QA/QC
NR - analysis not required
ND - Non-Detect

0.16
8.48

0.21
8.37

0.42
3.64

0.06
3.8

0.27
5.28

K \8001202WIREPT\OATA\RADIONUC\ISB XLSjsoil bomg»
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RADIOLOGICAL DATA
SOIL BORINGS

SITE NAME: LI TUNGSTEN
PROJECT* 8001-202
ERA CASE NO.: NA
LAB NAME: CORE LABORATORIES

RADIONUCLIDES
Sample ID No.
Lab Number
Matrix
Units

LT-SB-20B
961799-0008

SOIL
pCi/g

LT-SB-21
962278-0002

SOIL
pCi/g

LT-SB-22
962278-0001

SOIL
pCi/g

LT-SB-23
961901-0006

SOIL
pCi/g

LT-SB-23B
961901-0007

SOIL
pCi/g

Uranium 238
Radium 226
Radium 228
Thorium 230
Thorium 232

1.1+/-0.24
1.7+/-0.37
1.7+/-0.40
1.2+/-0.30
1.3+/-0.24

2.0 +/- 0.43
1.8+/-0.42
1.9+/-0.55
1.9 +/- 0.61
1.0+/-0.36

2.8 +/- 0.60
2.5 •«•/- 0.42
2.4 +/- 0.56
2.6 +/- 0.77
1.3+/-0.44

1.2+/-0.25
1.2+/-0.33

0.91 +/- 0.45
0.94 +/- 0.50 E
0.50 +/- 0.32 E

0.40 +/- 0.08
1.4+/-0.45

0.87 +/- 0.41
1.1+/-0.64 E

0.93 +/- 0.56 E

TOC (%)
pH (pH units)

NOTES:
E - estimated value
R - analysis did not pass ERA QA/QC
NR - analysis not required
ND - Non-Detect

0.22
3.88

0.88 E
6.76 E

0.73 E
9.19 E

K \8001202\RIREPT\OATA\RADIONUCXSB XLS|soil borings



RADIOLOGICAL DATA
SOIL BORINGS
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SITE NAME: U TUNGSTEN
PROJECT*: 8001-202
EPA CASE NO.: NA
LAB NAME: CORE LABORATORIES

RADIONUCLIDES
Sample ID No.
Lab Number
Matrix
Units

LT-SB-24
961901-0004

SOIL
pCi/g

LT-SB-24B
961901-0005

SOIL
pCi/g

LT-SB-25
961901-0001

SOIL
pCi/g

LT-SB-25B
961901-0002

SOIL
pCi/g

LT-SB-26
962071-0002

SOIL
pCi/g

Uranium 238
Radium 226
Radium 228
Thorium 230
Thorium 232

1.2+/-0.26
1.9+/-0.44
2.0 +/- 0.55
1.4+/-0.82 E
1.1+/-0.65 E

0.60+/-0.13
1.3 +/- 0.18
1.1+/-0.50
1.1+/-0.72 E
1.1+/-0.66 E

0.50 +/- 0.10
2.4 +/- 0.42
1.0+/-0.56
1.7+/-0.57
3.3 +/- 0.97

0.60+/-0.12
1.3 +/- 0.14
2.0 +/- 0.28
0.98 +1- 0.52
1.2+/-0.58

0.87+/-0.18
0.85 +/- 0.33
1.2+/-0.39

< 0.23
0.75 +/- 0.31

TOC (%)
pH (pH units)

NOTES:
E - estimated value
R - analysis did not pass EPA QA/QC
NR - analysis not required
ND - Non-Detect

0.6 E
3.68 E

0.26 E
5.33 E

1.01 E
2.44 E

0.18 E
4.19 E

1.38
7.69

KL\8C01202\RIREPT\DATA\RADIONUCMSB XLS)soH borings
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RADIOLOGICAL DATA
SOIL BORINGS

SITE NAME: LI TUNGSTEN
PROJECT* 8001-202
ERA CASE NO.: NA
LAB NAME: CORE LABORATORIES

RADIONUCLIDES
Sample ID No.
Lab Number
Matrix
Units

LT-SB-26B
962071-0001

SOIL
pCi/g

LT-SB-27
962071-0003

SOIL
pCi/g

LT-SB-27B
962071-0005

SOIL
pCi/g

LT-SB-28
962088-0001

SOIL
pCi/g

LT-SB-28B
962088-0002

SOIL
pCi/g

Uranium 238
Radium 226
Radium 228
Thorium 230
Thorium 232

1.1+/-0.20
0.76 +/- 0.16
0.80 +/- 0.24
0.4H-/-0.27
0.88 +/- 0.36

1.2+/-0.30
1.8+/-0.21

0.51 +/- 0.23
1.1+/-0.58 E

0.70 +/- 0.40 E

0.60 +/- 0.10
0.90 +/- 0.22
0.81 +/- 0.33
0.20 +/- 0.20
0.41+/-0.19

0.60 +/- 0.10
4.2 +/- 0.50
3.5 +/- 0.62
2.0 +/- 0.88
2.0 +/- 0.86

8.5+/-1.8
10+/-0.79
6.7 +/- 0.83
9.7 +/- 2.7
5.1 +/- 1.5

TOC (%)
pH (pH units)

NOTES:
E - estimated value
R - analysis did not pass ERA QA/QC
NR - analysis not required
ND - Non-Detect

1.14
8.12

0.15
2.97

I 0.26
I 2.7

I 0.3
| 3.67

K W001202\RIREPT\DATA\RADIONUC\|SB XLS)loi( boring»



RADIOLOGICAL DATA
SOIL BORINGS
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SITE NAME: LI TUNGSTEN
PROJECT* 8001-202
ERA CASE NO.: NA
LAB NAME: CORE LABORATORIES

RADIONUCLIDES
Sample ID No.
Lab Number
Matrix
Units

LT-SB-29
961846-0004

SOIL
pCi/g

LT-SB-31
961857-0005

SOIL
pCi/g

LT-SB-32
961857-0006

SOIL
pCi/g

LT-SB-33
961857-0004

SOIL
pCi/g

LT-SB-34
961857-0001

SOIL
pCi/g

LT-SB-35
961857-0003

SOIL
pCi/g

Uranium 238
Radium 226
Radium 228
Thorium 230
Thorium 232

<0.3
0.85 +/- 0.25

<0.29
0.87 +/- 0.45
0.58 +/- 0.32

0.97 +/- 0.20
3.7 +/- 0.52
2.2 +/- 0.88
1.8+/-0.56
1.7+/-0.50

0.5 +/- 0.11
2.2 +/- 0.64
2.9 +/- 0.88
2.3 +/- 0.74
2.3 +/- 0.70

0.3 +/- 0.06
ND

1.2+/-0.66
0.55 +/- 0.36
0.82 +/- 0.41

ND
0.85 +/- 0.22
0.79 +/- 0.32
0.82 +/- 0.60 E
1.3+/-0.60 E

<0.30
0.80 +/- 0.28
0.96 +/- 0.39
1 .3+7- 0.65 E

0.71 +/- 0.41 E

TOC (%)
pH (pH units)

NOTES:
E - estimated value
R - analysis did not pass ERA QA/QC
NR - analysis not required
ND - Non-Detect

0.71
10.8

0.74
6.9

1.64
7.66

0.9
7.58

0.52
9.2

0.33
11.16

K \8001202\RIREPT\DATA\RADIONUCMSB XLSlsoil DOfingt
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SOIL BORINGS

to
o
to
to
in
to

SITE NAME: LI TUNGSTEN
PROJECT* 8001-202
ERA CASE NO.: NA
LAB NAME: CORE LABORATORIES

RADIONUCLIDES
Sample ID No.
Lab Number
Matrix
Units

LT-SB-36
961846-0009

SOIL
pCi/g

LT-SB-37
961846-0008

SOIL
pCi/g

LT-SB-40
961933-0003

SOIL
pCi/g

LT-SB-41
962070-0001

SOIL
pCi/g

LT-SB-42
962070-0003

SOIL
pCi/g

Uranium 238
Radium 226
Radium 228
Thorium 230
Thorium 232

<0.3
1.1 +/-0.32

ND
0.43 +/- 0.29
0.65 +/- 0.31

ND
1.2+/-0.41
1.1 +/-0.48

<0.22
0.32+/-0.18

1.6+/-0.30
0.97 +/- 0.31
0.78 +/- 0.49
0.82 +/- 0.38
0.55 +/- 0.27

0.60 +/- 0.10
0.77 +/- 0.23
0.77 +/- 0.44

<0.23
0.27 +/- 0.20

0.60+/-0.10
0.76 +/- 0.18
0.93 +/- 0.36
0.31 +/- 0.22
0.61 +/- 0.26

TOG (%)
pH (pH units)

NOTES:
E - estimated value
R - analysis did not pass ERA QA/QC
NR - analysis not required
ND - Non-Detect

0.4 0.52
9.77

0.91
3.77

0.11
5.98

0.13
9.39

K \8001202\RIREPT1OATA\RAOIONUC\ISB XLS)ral txxmg»
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RADIOLOGICAL DATA
SOIL BORINGS - FIELD BLANKS

SITE NAME: LI TUNGSTEN
PROJECT #: 8001-202
ERA CASE NO.: NA
LAB NAME: CORE LABORATORIES

RADIONUCLIDES
Sample ID No.
Lab Number
Matrix
Units
Uranium 238
Radium 226
Radium 228
Thorium 230
Thorium 232

LT-SB-FB-01
961746-0001

WATER
pCi/l

ND
ND
ND
ND

<0.14

LT-SB-FB-03
961746-0003

WATER
pCi/l

ND
ND
ND
ND

<0.42

LT-SB-FB-04
961751-0002

WATER
pCi/l

<0.50
ND
ND
ND
ND

LT-SB-FB-05
961798-0001

WATER
pCi/l

<0.28
ND
ND
ND
ND

LT-SB-FB-06
961798-0002

WATER
pCi/l

<0.20
ND
ND
ND

<1.0

NOTES:
E - estimated value
R - analysis did not pass ERA QA/QC
NR - analysis not required
ND - Non-Detect

K \8001202\RIREPT\OATA\RAOIONUCXSB-FB XLS)$o« borings-field Wanks
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RADIOLOGICAL DATA
SOIL BORINGS - FIELD BLANKS

SITE NAME: LI TUNGSTEN
PROJECT* 8001-202
ERA CASE NO.: NA
LAB NAME: CORE LABORATORIES

RADIONUCLIDES
Sample ID No.
Lab Number
Matrix
Units
Uranium 238
Radium 226
Radium 228
Thorium 230
Thorium 232

LT-SB-FB-07
961842-0001

WATER
pCi/l

<0.23
ND
ND
ND
ND

LT-SB-FB-08
961844-0001

WATER
pCi/l

<0.21
ND
ND
ND

<0.19

LT-SB-FB-09
961838-0001

WATER
pCi/l

<0.24
<0.43
<0.93

ND
0.20 •«•/- 0.10

LT-SB-FB-10
961847-0001

WATER
pCi/l

<0.28
ND
ND

<0.70
E 3.5 +/- 0.90

LT-SB-FB-11
961856-0001

WATER
pCi/l

<0.27
<0.43
<0.93

ND
E <0.14

NOTES:
E - estimated value
R - analysis did not pass ERA QA/QC
NR - analysis not required
ND - Non-Detect

K \a001202\RIREPTVOATA\RADIONUCMSB-FB XLS|uil borngi-fMl
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RADIOLOGICAL DATA
SOIL BORINGS - FIELD BLANKS

SITE NAME: LI TUNGSTEN
PROJECT*: 8001-202
ERA CASE NO.: NA
LAB NAME: CORE LABORATORIES

RADIONUCLIDES
Sample ID No.
Lab Number
Matrix
Units
Uranium 238
Radium 226
Radium 228
Thorium 230
Thorium 232

LT-SB-FB-12
961876-0001

WATER
pCi/l

<0.26
ND
ND
ND

<0.11

LT-SB-FB-13
961876-0002

WATER
pCi/l

ND
ND
ND
ND

<:0.22

LT-SB-FB-14
961876-0003

WATER
pCi/l

<0.11
ND
ND
ND
ND

LT-SB-FB-15
961900-0001

WATER
pCi/l

ND
ND
ND
ND
ND

LT-SB-FB-16
961900-0002

WATER
pCi/l

<0.11
<0.43

ND
ND
ND

NOTES:
E - estimated value
R - analysis did not pass ERA QA/QC
NR - analysis not required
ND - Non-Detect

K \B001202WIREPT\OATA\RAOIONUC\ISB-FB XLS|»U borings-Cnl



CO
o
to
(jj
tn

RADIOLOGICAL DATA
SOIL BORINGS - FIELD BLANKS

SITE NAME: LI TUNGSTEN
PROJECT* 8001-202
ERA CASE NO.: NA
LAB NAME: CORE LABORATORIES

RADIONUCLIDES
Sample ID No.
Lab Number
Matrix
Units
Uranium 238
Radium 226
Radium 228
Thorium 230
Thorium 232

LT-SB-FB-17
961905-0001

WATER
pCi/l

ND
0.40 +/- 0.20

<0.88
ND

<0.44

LT-SB-FB-18
961905-0002

WATER
pCi/l

ND
ND

1.1+/-0.40
ND
ND

LT-SB-FB-19
961932-0001

WATER
pCi/l

ND
ND

<0.91
ND

<0.42

LT-SB-FB-21
961905-0003

WATER
pCi/l

<0.44
0.60 +/- 0.20

<0.88
ND

<0.30

LT-SB-FB-22
961944-0001

WATER
pCi/l

ND
ND

<0.91
<0.45
<0.28

NOTES:
E - estimated value
R - analysis did not pass ERA QA/QC
NR - analysis not required
ND - Non-Detect

K \8001202\RIREPTOATA\RADIONUCXSB-FB XLSlsoil borings-fiel
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RADIOLOGICAL DATA
SOIL BORINGS - FIELD BLANKS

SITE NAME: LI TUNGSTEN
PROJECT #: 8001-202
ERA CASE NO.: NA
LAB NAME: CORE LABORATORIES

RADIONUCLIDES
Sample ID No.
Lab Number
Matrix
Units
Uranium 238
Radium 226
Radium 228
Thorium 230
Thorium 232

LT-SB-FB-23
961997-0001

WATER
pCi/l

ND
0.20 +/- 0.10

ND
<0.49
<0.41

LT-SB-FB-24
962022-0002

WATER
pCi/l
ND

<0.14
ND

<0.56
ND

LT-SB-FB-25
962069-0001

WATER
pCi/l

<0.38
<0.14

ND
<1.0
<1.0

LT-SB-FB-26
962087-0001

WATER
pCi/l

<0.32
ND

<0.91
<1.0
<1.0

LT-SB-FB-27
962101-0001

WATER
pCi/l
ND
ND
ND

<1.0
<1.0

NOTES:
E - estimated value
R - analysis did not pass ERA QA/QC
NR - analysis not required
ND - Non-Detect

K \80012O2\RIREPT\OATA\RADIONUC\(SB-FB XLS|soil bofngs full
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RADIOLOGICAL DATA
SOIL BORINGS - FIELD BLANKS

SITE NAME: LI TUNGSTEN
PROJECT* 8001-202
ERA CASE NO.: NA
LAB NAME: CORE LABORATORIES

RADIONUCLIDES
Sample ID No.
Lab Number
Matrix
Units
Uranium 238
Radium 226
Radium 228
Thorium 230
Thorium 232

LT-SB-FB-28
962205-0001

WATER
pCi/l

<0.36
ND

1.0+/-0.50
ND

<0.27

LT-SB-FB-29
961974-0001

WATER
pCi/l
ND
ND
ND

<0.54
ND

LT-SB-FB-30
961967-0001

WATER
pCi/l
ND
ND
ND
ND
ND

LT-SB-FB-31
962022-0003

WATER
pCi/l
ND
ND

<0.91
<0.61

ND

LT-SB-FB-32
962028-0001

WATER
pCi/l

<0.36
0.20 +/- 0.10

ND
<0.51

ND

NOTES:
E - estimated value
R - analysis did not pass ERA QA/QC
NR - analysis not required
ND - Non-Detect

K \8001202\RIREPT\DATA\RADIONUCXSB-FB XLSJwil boringS-Cnl
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RADIOLOGICAL DATA
SOIL BORINGS - FIELD BLANKS

SITE NAME: LI TUNGSTEN
PROJECT*: 8001-202
ERA CASE NO.: NA
LAB NAME: CORE LABORATORIES

RADIONUCLIDES
Sample ID No.
Lab Number
Matrix
Units
Uranium 238
Radium 226
Radium 228
Thorium 230
Thorium 232

LT-SB-FB-34
961957-0001

WATER
pCi/l

ND
ND
ND
ND
ND

LT-TAP
962022-0001

WATER
pCi/l

<0.32
0.60 +/- 0.10

<0.91
<0.51
<0.37

NOTES:
E - estimated value
R - analysis did not pass ERA QA/QC
NR - analysis not required
ND - Non-Detect

K \8001202\RIREPT\DATA\RADIONUCMSB-FB XLS)so* boringi-M



RADIOLOGICAL DATA
MONITORING WELL BORINGS

SITE NAME: LI TUNGSTEN
PROJECT #: 8001-202
EPACASENO.: NA
LAB NAME: CORE LABORATORIES

RADIONUCLIDES
Sample ID No.
Lab Number
Matrix
Units

LT-SB-MP-2D
962102-0010

SOIL
pCi/g

LT-SB-MP-4D
961877-0002

SOIL
pCi/g

LT-SB-MP-4DB
961877-0004

SOIL
pCi/g

LT-SB-MP-5
961926-0003

SOIL
pCi/g

LT-SB-MP-5B
961926-0004

SOIL
pCi/g

Uranium 238
Radium 226
Radium 228
Thorium 230
Thorium 232

1.4+/-0.30
1.2+/-0.23

0.88 +/- 0.30
ND

0.70 +/- 0.27

0.10 +/- 0.10
0.68 +/- 0.22

<0.29
0.74 +/- 0.49 E
0.95 +/- 0.53 E

ND
0.58+/-0.18
0.93 +/- 0.30
0.49 +/- 0.39 E
0.71 +/- 0.43 E

0.50 +/- 0.10
1.4+/-0.37

ND
1.1+/-0.59 E
1.1+/-0.56 E

0.40 +/- 0.10
0.75 +/- 0.53
1.6+/-0.54
1.6 +/- 0.66
1.1+/-0.48

TOC (%)
pH (pH units)

0.3
10.34

0.06 E
10.55

0.09
8.67

0.91
5.25

0.03
604

U)
o
to
U)

NOTES:
E - estimated value
R - analysis did not pass EPA QA/QC
NR - analysis not required
ND - Non-Detect

K \8001202\RIREPT\OATA\RAOIONUC\|SB-MW XLS|soH txxmgs from



RADIOLOGICAL DATA
MONITORING WELL BORINGS

SITE NAME: LI TUNGSTEN
PROJECT* 8001-202
ERA CASE NO.: NA
LAB NAME: CORE LABORATORIES

RADIONUCLIDES
Sample ID No.
Lab Number
Matrix
Units

LT-SP-MP-6
961857-0011

SOIL
pCi/g

LT-SB-MP-6B
961857-0012

SOIL
pCi/g

LT-SB-MP-8D
962023-0001

SOIL
pCi/g

LT-SB-MP-8DB
962023-0003

SOIL
pCi/g

LT-SB-MP-9D
961906-0004

SOIL
pCi/g

Uranium 238
Radium 226
Radium 228
Thorium 230
Thorium 232

0.5 +1- 0.11
1.4+/-0.36
1.8+/-0.74

0.63 +/- 0.40
1.1+/-0.40

0.6+/-0.12
1.3+/-0.35
1.8+/-0.74

0.64 +/- 0.40 E
1.4 +/- 0.53 E

0.60 +/- 0.10
0.87 +/- 0.35
0.98 +/- 0.52
0.71 +/- 0.44
0.91 +/- 0.46 E

0.60 +/- 0.10
0.73 +/- 0.30

<0.39
0.53 +/- 0.34
0.90 +/- 0.42 E

0.40 +1- 0.10
1.6+/-0.41 E
1.1+/-0.40

0.52 +/- 0.38 E
0.77 +/- 0.43 E

TOC (%)
pH (pH units)

0.98
6.46

0.6
6.08

0.21
6

0.16
5.39

0.42
7.36

o
10
u>
a\
to

NOTES:
E - estimated value
R - analysis did not pass ERA QA/QC
NR - analysis not required
ND - Non-Detect

K \8001202\RIREPT\DATA\RADIONUCXSB-MW XLS)90il txxin



RADIOLOGICAL DATA
MONITORING WELL BORINGS

SITE NAME: LI TUNGSTEN
PROJECT* 8001-202
EPACASENO.: NA
LAB NAME: CORE LABORATORIES

RADIONUCLIDES
Sample ID No.
Lab Number
Matrix
Units

LT-SB-MP-9DB
961906-0006

SOIL
pCi/g

LT-SB-MP-11D
962102-0001

SOIL
pCi/g

LT-SB-MP-11DB
962102-0003

SOIL
pCi/g

LT-SB-MP-16S
962206-0001

SOIL
pCi/g

LT-SB-MP-16SB
962206-0002

SOIL
pCi/g

Uranium 238
Radium 226
Radium 228
Thorium 230
Thorium 232

<0.3
0.66 +/- 0.28
0.64 +/- 0.37
0.73 +/- 0.36
0.66 +/- 0.31

<0.30
0.81 +/-0.17
0.81 +/- 0.29

<0.23
0.34+/-0.19

0.71 +/-0.15
0.99 +/- 0.26
0.32 +/- 0.30
0.99 +/- 0.41
0.58 +1- 0.27

0.50 +/- 0.10
0.77 +/- 0.21
1.2*7-0.38

<0.21
0.36+/-0.18

0.80+/-0.17
0.99+/-0.15
0.89 +/- 0.20

ND
6.55 +/- 0.23

TOG (%)
pH (pH units)

0.1
723

0.09
4.84

0.11
4.13

0.28
7.87

0.45
6.91

u>
oto
OJ
a\

NOTES:
E - estimated value
R - analysis did not pass EPA QA/QC
NR - analysis not required
ND - Non-Detect

K WM1202\RIREPT\DATA\RAOIONUCMSB-MWXLS)>oil txxm



SITE NAME: LI TUNGSTEN
PROJECT* 8001-202
ERA CASE NO.: NA
LAB NAME: CORE LABORATORIES

RADIOLOGICAL DATA
MONITORING WELL BORINGS

RADIONUCLIDES
Sample ID No.
Lab Number

TOC (%)
pH (pH units)

LT-SB-MP-18
961901-0008

LT-SB-MP-18B
961901-0009

LT-SB-MP-20
961945-0004

LT-SB-MP-20B LT-SB-MP-22
961799-0001

Matrix
Units
Uranium 238
Radium 226
Radium 228
Thorium 230
Thorium 232

SOIL SOIL SOIL SOIL SOIL
pCi/g pCi/g pCi/g pCi/g pCi/g

0.40 +/- 0.08
1.4+/-0.29
1.1+/-0.40

0.76 +/- 0.45 E
0.82 +/- 0.44 E

0.40 +/- 0.08
1.7+/-0.47
1.8+/-0.65

0.79 +/- 0.45 E
1.1+/-0.52 E

0.50 +/- 0.10
1.3+/-0.30

0.71 +/- 0.34
0.66 +/- 0.41 E
0.48 +/- 0.30 E

DATA NOT YET
COMPLETE

0.60+/-0.13
0.76 +/- 0.21
0.66 +/- 0.29
0.69 +/- 0.20
0.61 +/- 0.16

0.2 E
4.04 E

0.16 E
5.18 E

0.44
12.05

0.26
11.47

0.43
7.63

oo
o
to
U)

NOTES:
E - estimated value
R - analysis did not pass ERA QA/QC
NR - analysis not required
ND - Non-Detect

K «001202WIREPT\DATA\RAOKDNUC\|SB-MW XlS|«oil bortn



U)
o
to
u»
0\
CJ1

RADIOLOGICAL DATA
MONITORING WELL BORINGS

SITE NAME: LI TUNGSTEN
PROJECT* 8001-202
EPA CASE NO.: NA
LAB NAME: CORE LABORATORIES

RADIONUCLIDES
Sample ID No.
Lab Number
Matrix
Units
Uranium 238
Radium 226
Radium 228
Thorium 230
Thorium 232

TOG (%)
pH (pH units)

LT-SB-MP-22B LT-SB-MP-22D LT-SB-MP-22DB
961799-0002 961747-0004 961747-0003

SOIL SOIL SOIL
pCi/g pCi/g pCi/g

1.1 +/-0.24
0.75 +/- 0.24
1.1 +/-0.38

0.54 +/- 0.20
0.66 +/- 0.14

0.60+/-0.13
0.92 +/- 0.24

<0.29
<0.24

0.37 +/- 0.20

0.50+/-0.10
0.69 +1- 0.29
0.95 +/- 0.37
0.43 +/- 0.25
0.44 +/- 0.22

0.37
8.56

5.6
8.49

0.44
6.6

NOTES:
E - estimated value
R - analysis did not pass EPA QA/QC
NR - analysis not required
ND - Non-Detect

K \8W1202\RIREPT\DATAWADIONUC\4SB-MWXLS]SO« borin



RADIOLOGICAL DATA
RADIOLOGICAL BORINGS

SITE NAME: LI TUNGSTEN
PROJECT*: 8001-202
ERA CASE NO.: NA
LAB NAME: CORE LABORATORIES

RADIONUCLIDES
Sample ID No.
Lab Number
Matrix
Units

LT-RT-01
961596-0001

SOIL
pCi/g

LT-RT-01 B
961956-0002

SOIL
pCi/g

LT-RT-02
961956-0005

SOIL
pCi/g

LT-RT-02B
961956-0006

SOIL
pCi/g

LT-RT-03
961975-0005

SOIL
pCi/g

Uranium 238
Radium 226
Radium 228
Thorium 230
Thorium 232

18+/-3.8
6.8 +/- 0.85
12+/-1.5
3.2+/-1.2 E
3.1 +/- 1.2 E

25 +/- 5.3
23 +/- 3.0
93 +/- 6.8
22 +/- 7.2 E
32 +/- 10 E

140 +/- 30
6S+/-4.2
1 8+7-2.9
130+7-56 E
1 7+7-7.7 E

38 +7- 8.0
7.0 +7- 0.72
4.3 +7- 0.69
26+/-13 E
3.5+/-1.9 E

230 +/- 48
150 +/- 8.3
17+/-3.5

R
R

u>
o
to
u>
a\
o\

NOTES:
E - estimated value
R - analysis did not pass EPA QA/QC
NR - analysis not required
ND - Non-Detect

K \8O01202\RIREPT\DATA\RAOIONUC\|RB XLSKKliological boringi



RADIOLOGICAL DATA
RADIOLOGICAL BORINGS

SITE NAME: LI TUNGSTEN
PROJECT* 8001-202
EPA CASE NO.: NA
LAB NAME: CORE LABORATORIES

RADIONUCLIDES
Sample ID No.
Lab Number
Matrix
Units

LT-RT-03B
961975-0006

SOIL
pCi/g

LT-RT-04
961968-0001

SOIL
pCi/g

LT-RT-04B
961968-0002

SOIL
pCi/g

LT-RT-05
962021-0001

SOIL
pCi/g

LT-RT-05B
962021-0002

SOIL
pCi/g

Uranium 238
Radium 226
Radium 228
Thorium 230
Thorium 232

1.5+/-0.30
1.3+/-0.40

0.61 +/- 0.35
1.9+/-0.69

0.68 +/- 0.32

0.92 +/- 0.20
1.3+/-0.50
1.6+/-0.57
1.5+/-0.64
1.8 +/- 0.72 E

0.71 /- 0.10
2.4 +/- 0.40

<0.74
0.96 +/- 0.46
1.7+/-0.66 E

0.89 +/- 0.20
2.4+/-1.7
290 +/- 16

R
R

0.86 +/- 0.20
1.4+/-0.37
1.9+/-0.50

0.68 +/- 0.38
1.3+/-0.55 E

u>
o
to
OJ
o\

NOTES:
E - estimated value
R - analysis did not pass EPA QA/QC
NR - analysis not required
ND - Non-Detect

K \SO01202\RIREPT\DATA\RAOIONUCI(RB XLSKadntogical borings



SITE NAME: LI TUNGSTEN
PROJECT* 8001-202
ERA CASE NO.: NA
LAB NAME: CORE LABORATORIES

RADIOLOGICAL DATA
RADIOLOGICAL BORINGS

RADIONUCLIDES
Sample ID No.
Lab Number
Matrix
Units

LT-RT-06
962023-0004

SOIL
pCi/g

LT-RT-06B
962023-0005

SOIL
pCi/g

LT-RT-07
961956-0008

SOIL
pCi/g

LT-RT-07B
961956-0009
' SOIL

pCi/g

LT-RT-08
961975-0007

SOIL
pCi/g

Uranium 238
Radium 226
Radium 228
Thorium 230
Thorium 232

2.0 +/- 0.40
2.4 +/- 0.55
6.4+/-1.1
2.9 +/- 0.99
6.1 +/- 1.9 E

1.2+/-0.30
ND

1.5+/-0.52
0.55 +/- 0.30
0.76 +/- 0.33 E

260 +/- 56
220 +/- 12
53 +/- 5.9
260 +/- 77 E
30 +/- 9.5 E

97 +/- 20
48 +/- 3.1
17 +/- 3.4
130+/-49 E
25 +/- 10 E

86 +/- 18
59 +/- 4.6
21 +/- 4.0
57 +/- 25 E
12 +/- 5.3 E

oto
u>
o\
00

NOTES:
E - estimated value
R - analysis did not pass ERA QA/QC
NR - analysis not required
ND - Non-Detect

K \8W1202\RIREPT\DATA\RADIONUCMRB XLS|rad«logical bofingt



RADIOLOGICAL DATA
RADIOLOGICAL BORINGS

SITE NAME: LI TUNGSTEN
PROJECT #: 8001-202
ERA CASE NO.: NA
LAB NAME: CORE LABORATORIES

RADIONUCLIDES
Sample ID No.
Lab Number
Matrix
Units

LT-RT-08B
961988-0001

SOIL
pCi/g

LT-RT-09
961945-0001

SOIL
pCi/g

LT-RT-09B
961945-0002

SOIL
pCi/g

LT-RT-10
961998-0002

SOIL
pCi/g

LT-RT-10B
961998-0003

SOIL
pCi/g

Uranium 238
Radium 226
Radium 228
Thorium 230
Thorium 232

2.2 +/- 0.47
2.0 +/- 0.41
3.7 +/- 0.80
3.1+/-0.86
3.5 +/- 0.91

0.85 +/- 0.20
1.7+/-0.31
1.3+/-0.38
2.2+7- 1.3 E
1.5+/-0.90 E

0.20 +/- 0.10
0.41 +/-0.14
0.54 +1- 0.27
0.66 +/- 0.44 E
0.79 +/- 0.45 E

0.88 +/- 0.20
1.3+/-0.36
1.8+/-0.77

0.60 +/- 0.37
1.4+/-0.60 E

1.1+/-0.20
1.1 +/-0.46
1.2+/-0.70

0.33 +/- 0.28
1.0+/-0.47 E

CO
o
to
Co
0\
vo

NOTES:
E - estimated value
R - analysis did not pass ERA QA/QC
NR - analysis not required
ND - Non-Detect

K \8001202\RIREPT\OATA\RAOIONUCXRB XLSXidldagical borings



RADIOLOGICAL DATA
RADIOLOGICAL BORINGS

SITE NAME: LI TUNGSTEN
PROJECT #: 8001-202
ERA CASE NO.: NA
LAB NAME: CORE LABORATORIES

RADIONUCLIDES
Sample ID No.
Lab Number
Matrix
Units

LT-RT-11
961906-0007

SOIL
pCi/g

LT-RT-11 B
961906-0008

SOIL
pCi/g

LT-RT-12
961956-0004

SOIL
pCi/g

LT-RT-12B
961956-0007

SOIL
pCi/g

LT-RT-13
961975-0001

SOIL
pCi/g

Uranium 238
Radium 226
Radium 228
Thorium 230
Thorium 232

0.60 +/- 0.10
1.1+/-0.43
56 +/- 3.7
7.6+/-2.1
62+/-13

0.94 +/- 0.20
1.2+/-0.59
22+7- 2.1

2.1 +/-0.83
18+/-5.8

4.3 +/- 0.91
5.6 +/- 2.9
350 +/-20
37+/-13 E
190+/-53 E

0.5+/-0.1
1.5+/-0.45
24+/-1.8

2.8 +/- 0.94
15+/-4.3

0.91 +/- 0.2
2.0 +/- 0.73
18+/-1.9
3.7+/-1.4 E
16 +/- 5.3 E

00
o
to

NOTES:
E - estimated value
R - analysis did not pass ERA QA/QC
NR - analysis not required
ND - Non-Detect

K \8001202WREPT\DATA\RADIONUCXRB XUS)rKliological borings



RADIOLOGICAL DATA
RADIOLOGICAL BORINGS

SITE NAME: LI TUNGSTEN
PROJECT #: 8001-202
ERA CASE NO.: NA
LAB NAME: CORE LABORATORIES

RADIONUCLIDES
Sample ID No.
Lab Number
Matrix
Units

LT-RT-13B
961975-0002

SOIL
pCi/g

LT-RT-14
961968-0003

SOIL
pCi/g

LT-RT-14B
961968-0004

SOIL
pCi/g

LT-RT-15
961945-0006

SOIL
pCi/g

LT-RT-15B
961945-0007

SOIL
pCi/g

Uranium 238
Radium 226
Radium 228
Thorium 230
Thorium 232

1.3+/-0.3
1.8+/-0.40
2.7 +/- 0.66
1.3+/-0.47
3.5+M.O

0.81 +/- 0.20
1.5+/-0.43
1.4+/-0.47

0.59 +/- 0.31
1.0+/-0.39 E

0.92 +/- 0.20
1.4+/-0.47
1.5+/-0.61

0.64 +/- 0.36
2.8 +/- 0.99 E

0.20 +/- 0.10
2.0 +/- 0.38
1.8+/-0.47
1.6+/-0.71 E
1.2+/-0.55

0.50 +/- 0.10
ND

1.3+/-0.38
1.4+/-0.82 E
1.0+/-0.61 E

u>
o
N>

NOTES:
E - estimated value
R - analysis did not pass ERA QA/QC
NR - analysis not required
ND - Non-Detect

K VB001202\RIREPT\OATA\RADIONUC\(RB XLSX*Oiolooic«l bofngi



SITE NAME: LI TUNGSTEN
PROJECT #: 8001-202
ERA CASE NO.: NA
LAB NAME: CORE LABORATORIES

RADIOLOGICAL DATA
RADIOLOGICAL BORINGS

RADIONUCLIDES
Sample ID No.
Lab Number
Matrix
Units

LT-RT-16
961998-0004

SOIL
pCi/g

LT-RT-16B
961998-0005

SOIL
pCi/g

LT-RT-17
961988-0002

SOIL
pCi/g

LT-RT-17B
961998-0001

SOIL
pCi/g

LT-RT-18
961975-0003

SOIL
pCi/g

Uranium 238
Radium 226
Radium 228
Thorium 230
Thorium 232

0.60 +/- 0.10
1.3+/-0.40

ND
<0.32

0.62 +/- 0.34 E

0.60 +/- 0.10
0.88 +/- 0.26
0.46 +/- 0.25
0.48 +/- 0.32
0.63 +/- 0.33 E

0.50 +/- 0.49
1.4+/-0.39
1.3+/-0.60
1.H-/-0.56 E

0.84 +/- 0.40 E

0.6+/-0.1
0.56 +/- 0.28
0.78 +/- 0.42

<0.30
0.32 +/- 0.20 E

3.2 +/- 0.7
2.0 +/- 0.54
1.1 +/-0.49
4.6+/-2.1 E

<0.47

CO
O
to
CO
»J
to

NOTES:
E - estimated value
R - analysis did not pass ERA QA/QC
NR - analysis not required
ND - Non-Detect

K \8001202\RIREPT\OATA\RAOIONUC\|RB XLS)rBdlolofl>cal boringl



RADIOLOGICAL DATA
RADIOLOGICAL BORINGS

SITE NAME: LI TUNGSTEN
PROJECT #: 8001-202
ERA CASE NO.: NA
LAB NAME: CORE LABORATORIES

RADIONUCLIDES
Sample ID No.
Lab Number
Matrix
Units

LT-RT-18B
961975-0004

SOIL
pCi/g

LT-RT-19
962029-0001

SOIL
pCi/g

LT-RT-19B
962029-0002

SOIL
pCi/g

LT-RT-20
962029-0003

SOIL
pCi/g

LT-RT-20B
962029-0004

SOIL
pCi/g

Uranium 238
Radium 226
Radium 228
Thorium 230
Thorium 232

2.4 +/- 0.50
1.1 +/-0.33
1.3+/-0.52
1.2+/-0.54

0.84 +/- 0.41

1.4+/-0.30
1.3+/-0.70
37 +/- 3.0

2.1 +/-0.75
24 +/- 5.8

2.7 +/- 0.60
6.1 +/-0.77
3.2 +/- 0.78
1.1 +/-0.40
1.5+/-0.48

4.0 +/- 0.85
2.0 +/- 0.47
2.0 +/- 0.68
3.2+/-1.1
1.7+/-0.66

0.78 +/- 0.20
1.3+/-0.41
1.5+/-0.66

0.56 +/- 0.30
1.0 +/- 0.39

U)
o
to
to

]̂
CO

NOTES:
E - estimated value
R - analysis did not pass ERA QA/QC
NR - analysis not required
ND - Non-Detect

K \8001202\RIREPT\DATA\RADIONUCXRB XLSKtd«togic«l borings



RADIOLOGICAL DATA
SURFACE SOIL

SITE NAME: LI TUNGSTEN
PROJECT*: 8001-202
EPACASENO.: NA
LAB NAME: CORE LABORATORIES

RADIONUCLIDES
Sample ID No.
Lab Number
Matrix
Units

LT-SS-01
961906-0003

SOIL
pCi/g

LT-SS-02
961926-0001

SOIL
pCi/g

LT-SS-03
961926-0002

SOIL
pCi/g

LT-SS-04
961926-0005

SOIL
pCi/g

LT-SS-05
961933-0001

SOIL
pCi/g

Uranium 238
Radium 226
Radium 228
Thorium 230
Thorium 232

110+/-24
41 +/- 2.8
70+/-5.1
58 +/- 10
48 +/- 8.7

1.6+/-0.30
0.90 +1- 0.30
1.3+/-0.43

0.82 +/- 0.68 E
0.92 +/- 0.70 E

33 +/- 7.0
38 +/- 2.9
160 +/- 10

31.6+/-9.5
93 +/- 25

470 +/- 99
250+/-13
340+/-18

R
R

0.72 +/- 0.20
9.0 +/- 3.8
530 +1- 29
5.1+/-2.9
10+/-4.1

co
o
to
u>
>4

NOTES:
E - estimated value
R - analysis did not pass EPA QA/QC
NR - analysis not required
ND - Non-Detect

K \fl001202\RIREPT\DATA\RAD1ONUC\4SS XLS)si*fac» toil



RADIOLOGICAL DATA
SURFACE SOIL

SITE NAME: LI TUNGSTEN
PROJECT* 8001-202
EPA CASE NO.: NA
LAB NAME: CORE LABORATORIES

RADIONUCLIDES
Sample ID No.
Lab Number
Matrix
Units

LT-SS-05-PRIME
961933-0002

SOIL
pCi/g

LT-SS-06
961933-0005

SOIL
pCi/g

LT-SS-07
961933-0006

SOIL
pCi/g

LT-SS-08
961945-0003

SOIL
pCi/g

LT-SS-09
961968-0005

SOIL
pCi/g

Uranium 238
Radium 226
Radium 228
Thorium 230
Thorium 232

0.50 +/- 0.10
R
R
R
R

3.7 +/- 0.79
5.0+/-1.0
48 +/- 3.7
7.8 +/- 2.5
16+/-5.0

1.0+/-0.20
2.0+/-1.1
95 +/- 6.5
8.8 +/- 3.9
57 +/- 20

1.4+/-0.30
2.0 +/- 0.37
1.3+/-0.37
2.7+7- 1.1 E
1.2+/-0.55

0.76 +/- 0.20
1.1+/-0.49

<0.52
0.51 +/- 0.31
0.91 +/- 0.40 E

10
o
to
U)
*J
Ul

NOTES:
E - estimated value
R - analysis did not pass EPA QA/QC
NR - analysis not required
ND - Non-Detect

K \a001202WREPT\DATA\RADIONUC\lSS XLS]jurtac« (oil



SITE NAME: LI TUNGSTEN
PROJECT* 8001-202
ERA CASE NO.: NA
LAB NAME: CORE LABORATORIES

RADIOLOGICAL DATA
SURFACE SOIL

RADIONUCLIDES
Sample ID No.
Lab Number
Matrix
Units

LT-SS-10
961968-0006

SOIL
pCi/g

LT-SS-11
962036-0001

SOIL
pCi/g

LT-SS-12
962036-0003

SOIL
pCi/g

LT-SS-13
962102-0004

SOIL
pCi/g

LT-SS-14
962102-0005

SOIL
pCi/g

Uranium 238
Radium 226
Radium 228
Thorium 230
Thorium 232

18+/-3.8
9.7 +/- 0.93
7.7+/-1.2
13+/-3.6
7.8 +/- 2.2 E

24+/-5.1
6.3 +/- 0.86
3.2+/-1.4
12 +/- 3.3

2.4 +/- 0.88

37 +/- 7.8
86 +/- 5.4
171 +/- 10
310 +/- 75
220 +/- 55

0.85+/-0.18
<0.30

0.95 +/- 0.32
<0.24

0.61 +/- 0.28

0.76 +/- 0.16
0.74+/-0.15
0.76 +/- 0.22

ND
0.65 +/- 0.33

u>
o
to
CO
•J
<y\

NOTES:
E - estimated value
R - analysis did not pass ERA QA/QC
NR - analysis not required
ND - Non-Detect

K \S001202\RIREPT\DATA\RADIONUC\ISS XLSjlurfac* (Oft



RADIOLOGICAL DATA
SURFACE SOIL

SITE NAME: U TUNGSTEN
PROJECT* 8001-202
ERA CASE NO.: NA
LAB NAME: CORE LABORATORIES

RADIONUCLIDES
Sample ID No.
Lab Number
Matrix
Units

LT-SS-15
962102-0006

SOIL
pCi/g

LT-SS-16
962102-0007

SOIL
pCi/g

LT-SS-17
962102-0008

SOIL
pCi/g

LT-SS-18
962102-0009

SOIL
pCi/g

Uranium 238
Radium 226
Radium 228
Thorium 230
Thorium 232

0.85+/-0.18
1.0+/-0.24
1.1+/-0.38

<0.23
0.49 +/- 0.24

0.90+/-0.19
0.77 +/- 0.22
0.99 +/- 0.29

<0.24
0.66 +/- 0.30

0.76 +/- 0.16
0.95 +/- 0.20
1.1+/-0.23

ND
0.44 +/- 0.22

0.91 +/-0.19
0.83 +/- 0.21
1.2+/-0.23

0.82 +/- 0.50 E
1.2+/-0.60 E

U)
o
KJ
U)

NOTES:
E - estimated value
R - analysis did not pass ERA QA/QC
NR - analysis not required
ND - Non-Detect

K \8001202\RIREPT\OATA\RADIONUCXSS XLS)3urfac« (oil



RADIOLOGICAL DATA
TEST PITS

to
u>o
CO

SITE NAME: LI TUNGSTEN
PROJECT* 8001-202
EPACASENO.: NA
LAB NAME: CORE LABORATORIES

RADIONUCLIDES
Sample ID No.
Lab Number
Matrix
Units

LT-SB-TP-01
961747-0002

SOIL
pCi/g

LT-SB-TP-02
961752-0001

SOIL
pCi/g

LT-SB-TP-03
962769-0004

SOIL
pCi/g

LT-SB-TP-04
961769-0002

SOIL
pCi/g

LT-SB-TP-05
961769-0003

SOIL
pCi/g

Uranium 238
Radium 226
Radium 228
Thorium 230
Thorium 232

1.7+/-0.35 E
2.0 +/- 0.50
6.1 +/-1.1
3.8+/-1.3 E
8.6 +/- 2.7

0.71 +/-0.15
1.2+/-0.30
1.1 +/-0.38

0.67 +/- 0.36
0.93 +/- 0.40

1.4+/-0.29
2.6 +/- 0.42
3.1 +/-0.63
3.3 +/- 0.95
3.2 +/- 0.92

5.4+/-1.1
1.4+/-0.60
2.2 +/- 0.69
3.6+/-1.0
3.0 +/- 0.86

27 •«•/- 5.7
23+/-1.9
420 +/- 21
33 +/- 14
150+/-49

TOC (%)
pH (pH units)

NOTES:
E - estimated value
R - analysis did not pass EPA QA/QC
NR - analysis not required
ND - Non-Detect

1.26
6.6

0.74
6.02

0.66
7.18

0.02
7.86 7.59
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RADIOLOGICAL DATA
TEST PITS

SITE NAME: LI TUNGSTEN
PROJECT #: 8001-202
EPACASENO.: NA
LAB NAME: CORE LABORATORIES

RADIONUCLIDES
Sample ID No.
Lab Number
Matrix
Units
Uranium 238
Radium 226
Radium 228
Thorium 230
Thorium 232

TOC (%)
pH (pH units)

LT-SB-TP-06 LT-SB-TP-07 LT-SB-TP-08
961752-0002 961777-0001 961797-0002

SOIL SOIL SOIL
pCi/g pCi/g pCi/g

1.1 +/-0.23
1.4+/-0.22
1.7+/-0.47
1.3+/-0.58
1.5+/-0.62

0.40 +/- 0.09
0.54 +/- 0.29
0.79 +/- 0.45
0.41 +/- 0.30
0.72 +/- 0.27

0.50+/-0.10
1.1 +/-0.35
1.3+/-0.57

0.58 +/- 0.31
0.77 +/- 0.33

0.13
5.12

0.94
7.23

0.04
2.88

NOTES:
E - estimated value
R - analysis did not pass EPA QA/QC
NR - analysis not required
ND - Non-Detect

to
o
to
u>
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LI TUNGSTEN SUPERFUND SITE
GLEN COVE, NEW YORK

REMEDIAL INVESTIGATION
BUILDING MATERIALS RADIONUCLIDES SAMPLING

iljljH!!̂
j|||̂
illlll
Radium-226

Thorium-232

Gamma exposure rate*
Surface alpha total *

Units

pCi/g

pCi/g

uR/h
CPM

LT-BM-01

962258-0001

building material

1.4+/-0.23

0.82 +/- 0.29

30-40

0

LT-BM-02

962258-0002

building material

2.2 +/- 0.31

23 +/- 9.7

200 - 300

100-700

LT-BM-03

962258-0003

building material

2.1 +/-0.30

7.4 +/- 2.3

200 - 300

0

LT-BM-04

962258-0004

building material

2.3 +/- 0.30

2.5 +/- 0.94

10-15

50

LT-BM-05

962258-0005

building material

1.3+/-0.31

2.2 +1- 0.85

10-15

50-70

LT-BM-06

962258-0006

building material

1.0+/-0.33

0.48 +/- 0.28

8

0

NOTES:
* = measurements taken at time of sample collection with ZnS detector.
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LI TUNGSTEN SUPERFUND SITE
GLEN COVE, NEW YORK

REMEDIAL INVESTIGATION
BUILDING MATERIALS RADIONUCLIDES SAMPLING

1 \
m ; i ill ; ;||i;;ii$ie|
i? : i ill nil i liiiliiiii;
m \ I 1111 III Ililllli
m i mmm m ? %
Radium-226

Thorium-232

Gamma exposure rate*

Surface alpha total *

Units

pCi/g

pCi/g

uR/h
CPM

LT-BM-07

962258-0007

building material

2.0 +/- 0.33

0.67 +/- 0.27

18

0

LT-BM-08

962258-0008

building material

3.0 +/- 0.42

6.9 +/- 2.0

80-100

20 - 100

LT-BM-09

962258-0009

building material

3.8 +/- 0.64

1.9+/-0.65

20

0

LT-BM-10

962258-0010

building material

1.1+/-0.19

0.36 +/- 0.18

8

0

LT-BM-DUP

962258-0011

building material

2.3 +/- 0.36

6.0+/-1.9

see LT-BM-3

see LT-BM-3

U>
O
to
CO
00

NOTES:
* = measurements taken at time of sampl
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SITE NAME: LI TUNGSTEN
PROJECT*: 8001-202
EPA CASE NO.: NA
LAB NAME: CORE LABORATORIES

RADIONUCLIDES
Sample ID No.
Lab Number
Matrix
Units

Uranium 238
Radium 226
Radium 228
Thorium 230
Throium 232

LT-DW-ORE-01
970373-0001

SOIL
pCi/g

54 +/- 1 1
20+/-1.4
15+/-1.4
35 +/- 9.4
1 6+7-4.4

LT-DW-ORE-02
970373-0002

SOIL
pCi/g

E 46 +/- 9.6
10 +/- 0.84
11 +/- 1.3

E 21 +/- 8.0
9.6 +/- 3.8

LT-DW-ORE-03
970373-0003

SOIL
pCi/g

8.5+7- 1.8
2.7 +/- 0.36
5.2 +1- 0.65

E 6.6 +/- 2.1
5.7+/-1.8

LT-DW-ORE-DUP
. 970373-0004

SOIL
pCi/g

42 +/- 8.8 E
16+/-1.2
13+/-1.5

E 27 +/- 8.0 E
14+/-4.4

LT-GW-KONICA-01
970372-0002

WATER
pCi/l

4.6+7- 1.0
10+/-0.63
4.8 +/- 0.60

<1.4
<0.99

NOTES:
E - estimated value
R - analysis did not pass EPA QA/QC
NR - analysis not required
ND - Non-Detect



RADIOLOGICAL DATA
SURFACE WATER / SEDIMENT
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SITE NAME: LI TUNGSTEN
PROJECT* 8001-202
ERA CASE NO.: NA
LAB NAME: CORE LABORATORIES

RADIONUCLIDES
Sample ID No.
Lab Number
Matrix
Units

LT-SW-01
962259-0001

WATER
. pCi/l

LT-SW-04
962259-0002

WATER
pCi/l

LT-SW-05
962259-0003

WATER
pCi/l

LT-SW-08
962259-0007

WATER
pCi/l

LT-SW-09
962267-0001

WATER
pCi/l

Uranium 238
Radium 226
Radium 228
Thorium 230
Thorium 232

<1
NO
ND
ND
ND

4.8+/-1.0
1.3+/-0.23

<1.0
0.64 +/- 0.43

<0.41

0.32 +/- 0.23
<0.23

ND
ND

<0.56

<0.44
4.5 +/- 0.39
2.4+7- 0.60

<0.46
<0.28

<0.23
ND
ND
ND
ND

TOC (%)
pH (pH units)

NOTES:
E - estimated value
R - analysis did not pass ERA QA/QC
NR - analysis not required
ND - Non-Detect

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

K \8001202\RIREPT\DATA\RADIONUC\ISW-SED XLS|surfa» walw-Mdknwil



RADIOLOGICAL DATA
SURFACE WATER / SEDIMENT
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SITE NAME: LI TUNGSTEN
PROJECT*: 8001-202
ERA CASE NO.: NA
LAB NAME: CORE LABORATORIES

RADIONUCLIDES
Sample ID No.
Lab Number
Matrix
Units

LT-SW-10
962259-0006

WATER
pCi/l

LT-SW-11
962259-0005

WATER
pCi/l

LT-SED-02
962268-0005

SOIL
pCi/g

LT-SED-03
962268-0006

SOIL
pCi/g

LT-SED-04
962268-0007

SOIL
pCi/g

Uranium 238
Radium 226
Radium 228
Thorium 230
Thorium 232

1.2+/-0.45
0.45 +/- 0.20

ND
ND

<0.29

<0.43
0.77 +/- 0.20

ND
ND

<0.23

4.5 +/- 0.95
2.2 +/- 0.41
2.0 +/- 0.54
1.8+/-0.71
2.1 +/-0.77

4.7 +/- 0.99
9.7 +/- 0.62
5.4 +/- 0.86
7.3 +/- 2.3
5.3+7- 1.7

46 +/- 9.7
6.6 +/- 0.75
5.0 +/- 0.95
29 +/- 7.9
5.7+/-1.7

TOC (%)
pH (pH units)

NOTES:
E - estimated value
R - analysis did not pass ERA QA/QC
NR - analysis not required
ND - Non-Detect

NA
NA

NA
NA

0.64
3.67

1.76
2.81

1.79
6.85

K \8001202\RIREPT\OATAtRAOIONUCXSW-SEO XLSjlurfK* walw



RADIOLOGICAL DATA
SURFACE WATER / SEDIMENT
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SITE NAME: LI TUNGSTEN
PROJECT*: 8001-202
EPACASENO.: NA
LAB NAME: CORE LABORATORIES

RADIONUCLIDES
Sample ID No.
Lab Number
Matrix
Units

LT-SED-05
962272-0001

SOIL
pCi/g

LT-SED-08
962268-0001

SOIL
pCi/g

LT-SED-09
962268-0002

SOIL
pCi/g

LT-SED-10
962268-0003

SOIL
pCi/g

LT-SED-11
962268-0004

SOIL
pCi/g

Uranium 238
Radium 226
Radium 228
Thorium 230
Thorium 232

15+/-3.1
3.2 +/- 0.42
11+/-1.1
5.8+/-1.6
6.6+/-1.8

0.90+/-0.19
1.1 +/-0.21
1.2+/-0.29

0.32 +/- 0.21
0.78 +/- 0.29

0.89+/-0.19
1.0+/-0.29

ND
<0.24

0.52 +/- 0.25

0.58 +/- 0.12
0.94 +/- 0.21
0.91 +/- 0.25
0.20 +/- 0.20
0.56 +/- 0.24

1.7+/-0.36
2.2 +/- 0.32
1.8+/-0.57
1.3+/-0.44
1.5+/-0.47

TOC (%)
pH (pH units)

NOTES:
E - estimated value
R - analysis did not pass EPA QA/QC
NR - analysis not required
ND - Non-Detect

2.69
7.47

1.39
6.81

2.28
6.53

0.46
3.21

2.45
4.91

K \a001202\RIREPT\OATA\RADIONUCySW-SED XlS\U*lK» water
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RADIOLOGICAL DATA
SURFACE WATER / SEDIMENT

SITE NAME: LI TUNGSTEN
PROJECT* 8001-202
EPA CASE NO.: NA
LAB NAME: CORE LABORATORIES

RADIONUCLIDES
Sample ID No.
Lab Number
Matrix
Units
Uranium 238
Radium 226
Radium 228
Thorium 230
Thorium 232

TOC (%)
pH (pH units)

LT-SED-DP-02 LT-SED-DP-03 LT-SED-DP-05 LT-SED-DP-29
962301-0001 962272-0003 962272-0002 962301-0003

SOIL SOIL SOIL SOIL
pCi/g pCi/g pCi/g pCi/g

2.9 +1- 0.60
2.6 +/- 0.49
7.2 +/- 0.93
5.0+/-1.6
6.6+7- 2.1

29 +/- 6.0
6.6 +/- 0.62
11 +/-0.84
21 +/- 5.2
15+/-3.8

15+/-3.1
5.4 +/- 0.50
3.2 +/- 0.61
12 +/- 3.0
4.3+/-1.2

1.7+/-0.37
1.9+/-0.36
1.6+/-0.41
3.4+/-1.1
1.1 +/-0.45

1.55
6.94

7.5
6.33

5.06
7.71

1.06
7.27

NOTES:
E - estimated value
R - analysis did not pass EPA QA/QC
NR - analysis not required
ND - Non-Detect

K \8001202\RIREPT\DATA\RADIONUCySW-SED XLSjsurfwa wller



SITE NAME: LI TUNGSTEN
PROJECT*: 8001-202
EPACASENO.: NA
LAB NAME: CORE LABORATORIES

RADIOLOGICAL DATA
GROUNDWATER - ROUND 1

RADIONUCLIDES
Sample ID No.
Lab Number
Matrix
Units

LT-GW-GM-1
962526-0002

WATER
pCi/l

LT-GW-GM-2
962529-0002

WATER
pCi/l

LT-GW-GM-7
962558-0003

WATER
pCi/l

LT-GW-GM-8
962565-0001

WATER
pCi/l

Uranium 238
Radium 226
Radium 228
Thorium 230
Thorium 232

3.2 +/- 0.91
5.3 +/- 0.53
4.9 +/- 0.68

ND
0.44 +/- 0.30

2.1 +/-0.63
1.4+/-0.32
2.5 +1- 0.56

ND
< 0.40

<0.32
2.3 +/- 0.38
1.3+/-0.48

ND
<0.20

3.3 +/- 0.84
3.8 +/- 0.35
2.2 +/- 0.60
1.1 +/-0.63

0.64 +/- 0.41

TDS (mg/L) 660 980 320 180

CO
o
NJ
Co
00

NOTES:
E - estimated value
R - analysis did not pass EPA QA/QC
NR - analysis not required
ND - Non-Detect
NA - Not Analyzed

K \8001202\RIREPTM3ATAWADIONUC\IGW-R1 XL S|groun<J»«l»f-found 1
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RADIOLOGICAL DATA
GROUNDWATER - ROUND 1

SITE NAME: LI TUNGSTEN
PROJECT* 8001-202
ERA CASE NO.: NA
LAB NAME: CORE LABORATORIES

RADIONUCLIDES
Sample ID No.
Lab Number
Matrix
Units
Uranium 238
Radium 226
Radium 228
Thorium 230
Thorium 232

TDS (mg/L)

LT-GW-GM-9 LT-GW-GM-10 LT-GW-GM-1 1 LT-GW-GM-12
962558-0001 962602-0001 962571-0003 962571-0001

WATER WATER WATER WATER
pCi/l pCi/l pCi/l pCi/l

0.75 +/- 0.36
2.5 +/- 0.39
1.6+/-0.50

ND
<0.35

1.0+/-0.42
3.9 +/- 0.36
1.8+/-0.60

ND
0.50 +/- 0.29

2.6 +/- 0.92
5.7 +/- 0.43
4.3 +/- 0.70

<0.41
0.43 +/- 0.28

2.4 +/- 0.71
3.9 +/- 0.36

E
E

2.4 +/- 0.60
<0.41

0.63 +/- 0.33

320 150 90 380

NOTES:
E - estimated value
R - analysis did not pass ERA QA/QC
NR - analysis not required
ND - Non-Detect
NA - Not Analyzed

K\8001202\RIREPT\DATA\RADIONUC\(GWR1 XLS|groundw>lw-round 1
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RADIOLOGICAL DATA
GROUNDWATER - ROUND 1

SITE NAME: LI TUNGSTEN
PROJECT*: 8001-202
EPA CASE NO.: NA
LAB NAME: CORE LABORATORIES

RADIONUCLIDES
Sample ID No.
Lab Number
Matrix
Units
Uranium 238
Radium 226
Radium 228
Thorium 230
Thorium 232

TDS (mg/L)

LT-GW-GM-13 LT-GW-GM-14A LT-GW-GM-14B LT-GW-GM-15
962565-0004 962584-0001 962584-0002 962536-0004

WATER WATER WATER WATER
pCi/l pCi/l pCi/l pCi/l

0.62 +/- 0.31
1.8+/-0.25

<1.1
1.5+/-0.77
1.1 +/-0.56

2.1 +/-0.68
1.2+/-0.21

ND
2.0 +/- 0.84
2.6 +/- 0.98

67+/-15 E
1.5+/-0.23
1.6+/-0.50

R
R

5.0+/-1.1
0.94 +/- 0.28
1.6+/-0.50

ND
0.33 +/- 0.27

930 770 25500 640

NOTES:
E - estimated value
R - analysis did not pass EPA QA/QC
NR - analysis not required
ND - Non-Detect
NA - Not Analyzed

K \8001202\RIREPT\DATA\RADIONUC\(GW.R1 XLS)groundw«l>f-round 1



RADIOLOGICAL DATA
GROUNDWATER - ROUND 1

SITE NAME: LI TUNGSTEN
PROJECT*: 8001-202
EPACASENO.: NA
LAB NAME: CORE LABORATORIES

RADIONUCLIDES
Sample ID No.
Lab Number
Matrix
Units

LT-GW-EMW-1
962565-0005

WATER
pCi/l

LT-GW-EMW-4
962610-0002

WATER
pCi/l

LT-GW-MW-8S
962602-0002

WATER
pCi/l

TDS (mg/L) 390 1500 260

LT-GW-MW-8D
962602-0003

WATER
pCi/l

Uranium 238
Radium 226
Radium 228
Thorium 230
Thorium 232

1.1 +/-0.41
1.1+/-0.20

ND
ND

0.43 +/- 0.27

0.31 +/- 0.23
0.23+/-0.12

ND
<0.48
< 0.26

2.5 +/- 0.68
1.7+/-0.24

<1.1
<0.44
<0.33

ND
0.29+/-0.13

ND
ND

<0.23

690

10
O
to
U>
VO
O

NOTES:
E - estimated value
R - analysis did not pass EPA QA/QC
NR - analysis not required
ND - Non-Detect
NA - Not Analyzed
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RADIOLOGICAL DATA
GROUNDWATER - ROUND 1

SITE NAME: LI TUNGSTEN
PROJECT*: 8001-202
ERA CASE NO.: NA
LAB NAME: CORE LABORATORIES

RADIONUCLIDES
Sample ID No.
Lab Number
Matrix
Units
Uranium 238
Radium 226
Radium 228
Thorium 230
Thorium 232

TDS (mg/L)

LT-GW-MW-10D LT-GW-MP-2D LT-GW-MP-4 LT-GW-MP-5
962602-0004 962529-0003 962547-0001 962547-0002

WATER WATER WATER WATER
pCi/l pCi/l pCi/l pCi/l

59 +/- 9.7
3.6 +/- 0.34
1.8+/-0.60

0.37 +/- 0.32
0.59 +/- 0.29

1.8+/-0.61
2.8 +/- 0.41
2.9 +1- 0.58
1.5+/-0.62
1.3+/-0.52

0.55 +/- 0.32
0.58 +/- 0.25
1.6+/-0.50

ND
<0.40

0.29 +/- 0.22
ND

<0.94
ND

<0.50

930 4570 270 290

NOTES:
E - estimated value
R - analysis did not pass ERA QA/QC
NR - analysis not required
ND - Non-Detect
NA - Not Analyzed
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RADIOLOGICAL DATA
GROUNDWATER- ROUND 1

SITE NAME: LI TUNGSTEN
PROJECT #: 8001-202
EPA CASE NO.: NA
LAB NAME: CORE LABORATORIES

RADIONUCLIDES
Sample ID No.
Lab Number
Matrix
Units

LT-GW-MP-6
962526-0004

WATER
pCi/l

LT-GW-MP-11D
962571-0004

WATER
pCi/l

LT-GW-MP-16S
962565-0003

WATER
pCi/l

TDS (mg/L) 560 T90 120

LT-GW-MP-16D
962558-0002

WATER
pCi/l

Uranium 238
Radium 226
Radium 228
Thorium 230
Thorium 232

0.58 +/- 0.32
1.1 +/-0.29

<0.94
ND

< 0.33

4.1 +/-0.98
6.4 +/- 0.45
5.2 +/- 0.70
1.2+/-0.56
1.7+/-0.63

<0.25
0.46+/-0.15

ND
ND

<0.30

5.9+/-1.5
11 +/-0.75
10 +1- 0.88

<0.41
0.77 +/- 0.37

740

to
oto
CO
voto

NOTES:
E - estimated value
R - analysis did not pass EPA QA/QC
NR - analysis not required
ND - Non-Detect
NA - Not Analyzed
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RADIOLOGICAL DATA
GROUNDWATER - ROUND 1

SITE NAME: LI TUNGSTEN
PROJECT #: 8001-202
EPA CASE NO.: NA
LAB NAME: CORE LABORATORIES

RADIONUCLIDES
Sample ID No.
Lab Number
Matrix
Units
Uranium 238
Radium 226
Radium 228
Thorium 230
Thorium 232

TDS (mg/L)

LT-GW-MP-17 LT-GW-MP-18S LT-GW-MP-18D LT-GW-MP-19D
962536-0003 962585-0001 962585-0002 962565-0002

WATER WATER WATER WATER
pCi/l pCi/l pCi/l pCi/l

2.9 +/- 0.89
1.8+/-0.35
3.0 +/- 0.58
1.1 +/-0.61

0.66 +/- 0.39

2.1 +/-0.58
0.67+/-0.17
1.2+/-0.50

<0.43
0.69 +/- 0.36

9.6+/-3.1 E
3.6 +/- 0.35

<1.1
9.4 +/- 2.9
7.0+/-2.2

<0.32
ND
ND
ND
ND

1096 3100 11700 310

NOTES:
E - estimated value
R - analysis did not pass EPA QA/QC
NR - analysis not required
ND - Non-Detect
NA - Not Analyzed

K \8001202\RIREPT\DATA\RADIONUC\IGW-R1 XLSJgroundwatw-fOuixl 1



CO
oto
CO
vo

RADIOLOGICAL DATA
GROUNDWATER - ROUND 1

SITE NAME: LI TUNGSTEN
PROJECT*: 8001-202
EPA CASE NO.: NA
LAB NAME: CORE LABORATORIES

RADIONUCLIDES
Sample ID No.
Lab Number
Matrix
Units
Uranium 238
Radium 226
Radium 228
Thorium 230
Thorium 232

TDS (mg/L)

LT-GW-MP-20 LT-GW-MP-21D LT-GW-MP-22 LT-GW-MP-22D
962526-0003 962536-0001 962529-0001 962529-0004

WATER WATER WATER WATER
pCi/l pCi/l pCi/l pCi/l

<0.26
ND

<0.94
ND
ND

<0.28
ND

0.95 +/- 0.46
ND

<0.40

1.3+/-0.49
0.77 +/- 0.27
1.1 +/-0.47

<0.48
0.41 +/- 0.30

42 +/- 7.9
3.0 +/- 0.42
3.1+/-0.59

<0.41
0.71 +/- 0.36

320 420 360 2700

NOTES:
E - estimated value
R - analysis did not pass EPA QA/QC
NR - analysis not required
ND - Non-Detect
NA - Not Analyzed

K \B001202\RIREPT\OATA«ADIOMUCMOW-R1XLSlgroun(t*«er-round 1



RADIOLOGICAL DATA '
GROUNDWATER - ROUND 2

SITE NAME: LI TUNGSTEN
PROJECT* 8001-202
ERA CASE NO.: NA
LAB NAME: CORE LABORATORIES

Note: These samples were collected during the second round of groundwater sampling.

RADIONUCLIDES
Sample ID No.
Lab Number
Matrix
Units

LT-GW-GM-1
970097-0002

WATER
pCi/l

LT-GW-GM-2
970097-0009

WATER
pCi/l

LT-GW-GM-7
970111-0002

WATER
pCi/l

LT-GW-GM-8
970097-0018

WATER
pCi/l

LT-GW-GM-9
970111-0001

WATER
pCi/l

Uranium 238
Radium 226
Radium 228
Thorium 230
Thorium 232

4.1 +/- 1.3 E
3.6 +/- 0.47
1.4+/-0.5
1.4+/-0.72

0.58 +/- 0.40

0.58 +/- 0.35
1.5+/-0.32
1.1 +/-0.50

<0.29
0.23+/-0.18

1.5+/-0.62
6.3 +/- 0.59
4.0 +/- 0.60
1.3+/-0.65

0.68 +/- 0.40

2.8 +/- 0.73
6.0 +/- 0.59
3.1+/-0.60

<0.43
<0.34

5.6+/-1.2
9.0 +/- 0.70
6.4 +/- 0.70

<0.42
<0.43

TDS (mg/L) 520 380 260 310

u>
o
to
u>
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NOTES:
E - estimated value
R - analysis did not pass EPA QA/QC
NR - analysis not required
ND - Non-Detect
NA - Not Analyzed
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RADIOLOGICAL DATA
GROUNDWATER - ROUND 2

SITE NAME: LI TUNGSTEN
PROJECT #: 8001-202
ERA CASE NO.: NA
LAB NAME: CORE LABORATORIES

RADIONUCLIDES
Sample ID No.
Lab Number
Matrix
Units

LT-GW-GM-10
970118-0007

WATER
pCi/l

LT-GW-GM-11
970118-0002

WATER
pCi/l

LT-GW-GM-12
970118-0003

WATER
pCi/l

LT-GW-GM-13
970111-0006

WATER
pCi/l

LT-GW-GM-14A
970097-0004

WATER
pCi/l

Uranium 238
Radium 226
Radium 228
Thorium 230
Thorium 232

<0.24
7.2 +/- 0.63
5.3 +/- 0.70

<0.39
0.66 +/- 0.32

2.0 +/- 0.59
7.0 +1- 0.62
3.3 +/- 0.60 E

<0.25
<0.36

1.4+/-0.51
2.8 +/- 0.41
2.1 +/-0.50

0.93 +/- 0.55
0.47 +/- 0.32

0.81 +1- 0.37
2.0 +/- 0.35

<0.95
1.4+/-0.70
1.3+/-0.64

2.5 +/- 0.97 E
1.5+/-0.32

<1.0
0.79 +/- 0.50
1.2+/-0.52

TDS (mg/L) 270 130 390 860 1410

u>
o
to
u>
vo
o\

NOTES:
E - estimated value
R - analysis did not pass ERA QA/QC
NR - analysis not required
ND - Non-Detect
NA - Not Analyzed
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RADIOLOGICAL DATA
GROUNDWATER - ROUND 2

SITE NAME: LI TUNGSTEN
PROJECT*: 8001-202
EPA CASE NO.: NA
LAB NAME: CORE LABORATORIES

RADIONUCLIDES
Sample ID No.
Lab Number
Matrix
Units

LT-GW-GM-14B
970097-0005

WATER
pCi/l

LT-GW-GM-15
970097-0016

WATER
pCi/l

LT-GW-EMW-1
970111-0007

WATER
pCi/l

LT-GW-EMW-4
970118-0009

WATER
pCi/l

LT-GW-MW-8S
970118-0006

WATER
pCi/l

Uranium 238
Radium 226
Radium 228
Thorium 230
Thorium 232

80+/-15 E
2.7 +/- 0.41
1.4 +/- 0.50
6.0 +/- 5.9 E
6.8+/-6.1 E

7.5+/-1.7
3.7 +/- 0.47
1.0+/-0.50

0.96 +/- 0.54
0.68 +/- 0.37

0.92 +/- 0.41
1.1+/-0.28

<0.95
<0.22
<0.22

<0.23
<0.35
<0.95
<0.54
<0.20

0.37 +/- 0.24
<0.35
<0.95
<0.39
<0.41

TDS (mg/L) 31200 440 390 1600 270

u>
o
to
u>
vo

NOTES:
E - estimated value
R - analysis did not pass EPA QA/QC
NR - analysis not required
ND - Non-Detect
NA - Not Analyzed
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RADIOLOGICAL DATA
GROUNDWATER - ROUND 2

SITE NAME: LI TUNGSTEN
PROJECT* 8001-202
ERA CASE NO.: NA
LAB NAME: CORE LABORATORIES

RADIONUCLIDES
Sample ID No.
Lab Number
Matrix
Units

LT-GW-MW-8D
970118-0010

WATER
pCi/l

LT-GW-MW-10D
970118-0005

WATER
pCi/l

LT-GW-MP-2D
970097-0010

WATER
pCi/l

LT-GW-MP-4
970097-0014

WATER
pCi/l

Uranium 238
Radium 226
Radium 228
Thorium 230
Thorium 232

<0.23
<0.35
<0.95
<0.39
<0.56

31 +/- 4.9
3.3 +/- 0.44
1.6+/-0.50

<0.46
0.50 +/- 0.32

1.9+/-0.59
4.3 +1- 0.51

<1.0
9.2 +/- 3.6 E
3.8+/-1.7 E

0.57 +/- 0.29
1.1 +/-0.30

<1.0
<0.22

0.23 +/- 0.17

TDS (mg/L) 530 840 3190 220

u>
o
10
w
vo
CD

NOTES:
E - estimated value
R - analysis did not pass EPA QA/QC
NR - analysis not required
ND - Non-Detect
NA - Not Analyzed
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SITE NAME: LI TUNGSTEN
PROJECT*: 8001-202
EPA CASE NO.: NA
LAB NAME: CORE LABORATORIES

RADIOLOGICAL DATA
GROUNDWATER - ROUND 2

RADIONUCLIDES
Sample ID No.
Lab Number
Matrix
Units

LT-GW-MP-5
970111-0005

WATER
pCi/l

LT-GW-MP-6
970097-0017

WATER
pCi/l

LT-GW-MP-11D
970118-0008

WATER
pCi/l

LT-GW-MP-16S
970111-0003

WATER
pCi/l

Uranium 238
Radium 226
Radium 228
Thorium 230
Thorium 232

1.6+/-0.61
1.6+/-0.33
1.5+/-0.50

<0.22
0.29 +/- 0.20

0.29 +/- 0.23
0.60 +/- 0.20

<1.0
<0.37
<0.44

<0.46
<0.35
<0.95
<0.29
<0.38

0.41 +/- 0.25
0.50 +/- 0.22

<0.95
<0.30
<0.41

TDS (mg/L) 280 560 240 VlO

to
o
to

NOTES:
E - estimated value
R - analysis did not pass EPA QA/QC
NR - analysis not required
ND - Non-Detect
NA - Not Analyzed
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RADIOLOGICAL DATA
GROUNDWATER- ROUND 2

SITE NAME: LI TUNGSTEN
PROJECT*: 8001-202
ERA CASE NO.: NA
LAB NAME: CORE LABORATORIES

RADIONUCLIDES
Sample ID No.
Lab Number
Matrix
Units

LT-GW-MP-16D
970111-0004

WATER
pCi/l

LT-GW-MP-17
970097-0013

WATER
pCi/l

LT-GW-MP-18S
970097-0003

WATER
pCi/l

LT-GW-MP-18D
970097-0006

WATER
pCi/l

Uranium 238
Radium 226
Radium 228
Thorium 230
Thorium 232

2.1 +/-0.59
11+/-0.75
8.5 +/- 0.80

0.67 +/- 0.54
0.98 +/- 0.55

<0.31
<0.31
<1.0

<0.91
<1.2

3.9 +/- 0.86
1.0+/-0.30
1.0+/-0.50
3.7+/-1.4
1.6+/-0.77

1.9+/-0.79
3.3 +/- 0.45
3.4 +/- 0.60
2.7+/-1.2
2.2 +/- 0.92

TDS (mg/L) 450 1140 3190 13600

w
o
toit*
o
o

NOTES:
E - estimated value
R - analysis did not pass ERA QA/QC
NR - analysis not required
ND - Non-Detect
NA - Not Analyzed
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RADIOLOGICAL DATA
GROUNDWATER - ROUND 2

SITE NAME: LI TUNGSTEN
PROJECT*: 8001-202
ERA CASE NO.: NA
LAB NAME: CORE LABORATORIES

RADIONUCLIDES
Sample ID No.
Lab Number
Matrix
Units

LT-GW-MP-19D
970118-0001

WATER
pCi/l

LT-GW-MP-20
970097-0001

WATER
pCi/l

LT-GW-MP-21D
970097-0012

WATER
pCi/l

LT-GW-MP-22
970097-0008

WATER
pCi/l

Uranium 238
Radium 226
Radium 228
Thorium 230
Thorium 232

<0.33
<0.35
<0.95
<0.50
<0.46

2.0 +/- 0.64
2.3 +/- 0.38
1.8+/-0.6

<0.46
0.41 +/- 0.30

<0.37
0.32 +1- 0.20

<1.0
<0.29
<0.32

4.1 +/-0.98
4.0 +/- 0.49
2.0 +/- 0.60

<0.40
0.45 +/- 0.30

TDS (mg/L) 420 330 530 420

00
O
to

NOTES:
E - estimated value
R - analysis did not pass ERA QA/QC
NR - analysis not required
ND - Non-Detect
NA - Not Analyzed
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RADIOLOGICAL DATA
GROUNDWATER - ROUND 2

SITE NAME: LI TUNGSTEN
PROJECT* 8001-202
EPACASENO.: NA
LAB NAME: CORE LABORATORIES

RADIONUCLIDES
Sample ID No.
Lab Number
Matrix
Units
Uranium 238
Radium 226
Radium 228
Thorium 230
Thorium 232

TDS (mg/L)

LT-GW-MP-22D LT-GW-DUP-5 LT-GW-DUP-6
970097-0011 970097-0015 970118-0004

WATER WATER WATER
pCi/l pCi/l pCi/l

<0.25
1.3+/-0.30

<1.0
<0.26
<0.31

0.55 +1- 0.29
1.5+/-0.32

<1.0
<0.30

0.29 +1- 0.20 E

1.9+/-0.59
7.5 +/- 0.64
6.0 +/- 0.70 E

<0.47
<0.34

2820 190 150

NOTES:
E - estimated value
R - analysis did not pass ERA QA/QC
NR - analysis not required
ND - Non-Detect
NA - Not Analyzed
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TCLP DATA
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SITE NAME: LI TUNGSTEN
PROJECT*: 8001-202
EPA CASE NO.: NA
LAB NAME: MAXIM TECHNOLOGIES

TCLP DATA
INORGANICS

u>
o
to

INORGANICS
Sample ID No.
Lab Number
Matrix
Units

LT-SB-03B
961839-0002

SOIL
mg/L

LT-SB-17
962416-3

SOIL
mg/L

LT-SB-27
962671-7

SOIL
mg/L

LT-SB^tO
962468-2

SOIL
mg/L

LT-SB-41
962070-0001

SOIL
mg/L

LT-SB-DUP03
962368-4

SOIL
mg/L

Arsenic
Barium
Cadmium
Chromium
Lead
Selenium
Silver
Mercury

0.5

0.01
0.01
0.01

0.05

0.56 E

0.02

0.2 E

0.01
0.01
0.06

NOTES:
Blank Space - analyte analyzed for,

but not detected
E - estimated value
j - estimated value, analyte present

below CRDL but above IDL
R - analysis did not pass EPA QA/QC
NR - analysis not required
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SITE NAME: LI TUNGSTEN
PROJECT*: 8001-202
ERA CASE NO.: NA
LAB NAME: MAXIM TECHNOLOGIES

TCLP DATA
INORGANICS

INORGANICS
Sample ID No.
Lab Number
Matrix
Units

LT-SB-DUP7
962468-3

SOIL
mg/L

LT-SB-DUP10
962671-2

SOIL
mg/L

LT-SB-TP-05
962266-2

SOIL
mg/L

LT-SB-TP-07
961777-0001

SOIL
mg/L

LT-SB-FB-03
962235-2
WATER

mg/L

LT-SB-FB-5
962336-1
WATER

mg/L

Arsenic
Barium
Cadmium
Chromium
Lead
Selenium
Silver
Mercury

0.41 E

0.02

0.17 E

0.06 E
4.1 E

0.01 0.04 E
0.03 E

R
0.1 E

R
R

0.7
0.11 E

0.06
R
R
R
R

NOTES:
Blank Space - analyte analyzed for,

but not detected
E - estimated value
J - estimated value, analyte present

below CRDL but above IDL
R - analysis did not pass EPA QA/QC
NR - analysis not required

O
10
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SITE NAME: LI TUNGSTEN
PROJECT* 8001-202
ERA CASE NO.: NA
LAB NAME: MAXIM TECHNOLOGIES

TCLP DATA
INORGANICS

U)
o
to

INORGANICS
Sample ID No.
Lab Number
Matrix
Units

LT-SB-FB-7
962255-2
WATER

mg/L

LT-SB-FB-8
962337-1
WATER

mg/L

LT-SB-FB-9
962368-1
WATER

mg/L

LT-SB-FB-12
962416-1
WATER

mg/L

LT-SB-FB-14
962416-2
WATER

mg/L

LT-SB-FB-15
962438-1
WATER

mg/L

Arsenic
Barium
Cadmium
Chromium
Lead
Selenium
Silver
Mercury

0.04

NOTES:
Blank Space • analyte analyzed for,

but not detected
E - estimated value
J - estimated value, analyte present

below CRDL but above IDL
R - analysis did not pass ERA QA/QC
NR - analysis not required
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SITE NAME: LI TUNGSTEN
PROJECT*: 8001-202
ERA CASE NO.: NA
LAB NAME: MAXIM TECHNOLOGIES

TCLP DATA
INORGANICS

INORGANICS
Sample ID No.
Lab Number
Matrix
Units

LT-SB-FB-17
962454-1
WATER

mg/L

LT-SB-FB-18
962454-2
WATER

mg/L

LT-SB-FB-19
962468-1
WATER

mfl/L

LT-SB-FB-23
962566-1
WATER

mg/L

LT-SB-FB-25
962671-4
WATER

mg/L

Arsenic
Barium
Cadmium
Chromium
Lead
Selenium
Silver
Mercury

NOTES:
Blank Space - analyte analyzed for,

but not detected
E - estimated value
J - estimated value, analyte present

below CRDL but above IDL
R - analysis did not pass ERA QA/QC
NR - analysis not required

O
to
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SITE NAME: LI TUNGSTEN
PROJECT* 8001-202
ERA CASE NO.: NA
LAB NAME: Core

TCLP DATA
ORGANICS

o
to
rfk
o
oo

ORGANICS
Sample ID No.
Lab Number
Matrix
Units

2,4-D
2,4,5-TP

1,4-dichlorobenzene
2,4-dinitrotoluene
hexachlorobenzene
hexachlorobutadiene
hexachloroethane
nitrobenzene
pyridine
2-methylphenol
3 & 4 methylphenol
pentachlorophenol
2.4.5-trichlorophenol
2.4.6-trichlorophenol

benzene
carbon tetrachloride
chlorobenzene
chloroform
1.1-dichloroethane
1.2-dichloroethane

LT-SB-03B
962368-3

SOIL
ug/L

LT-SB-17
962416-3

SOIL
ug/L

LT-SB-27
962671-7

SOIL
ug/L

LT-SB-40
962468-2

SOIL
ug/L

LT-SB-41
962671-1

SOIL
ug/L

LT-SB-DUP03
962368-4

SOIL
ug/L

chlordane
endrin
heptachlor
heptachlor epoxide
gamma-BHC
methoxychlor
toxaphene



SITE NAME: LI TUNGSTEN
PROJECT* 8001-202
ERA CASE NO.: NA
LAB NAME: Core

TCLP DATA
ORGANICS

ORGANICS
Sample ID No.
Lab Number
Matrix
Units

1 ,2-dichloropropane
1,1-dichloroethene
cis-1 ,2-dichloroethene
methyl ethyl ketone
tetrachloroethene
1,1.1-trichloroethane
trichtoroethene
trichlorofluoromethane
vinyl chloride

LT-SB-03B LT-SB-17 LT-SB-27 LT-SB-40 LT-SB-41 LT-SB-DUP03
962368-3 962416-3 962671-7 962468-2 962671-1 962368^

SOIL SOIL SOIL SOIL SOIL SOIL
ug/L ug/L ug/L ug/L ug/L ug/L

NOTES:
Blank Space - analyte analyzed for,

but not detected
E - estimated value
J - estimated value, analyte present

below CRDL but above IDL
R - analysis did not pass EPA QA/QC
NR - analysis not required

o
to
rf*
o
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K \8001202\RIREPT\DATAVrCLP\|Orgxll|ofgiink:



SITE NAME: LI TUNGSTEN
PROJECT* 8001-202
ERA CASE NO.: NA
LAB NAME: Core

TCLP DATA
ORGANICS

U)
o
10
itk
H
O

ORGANICS
Sample ID No.
Lab Number
Matrix
Units

2.4-D
2,4,5-TP

1,4-dichlorobenzene
2,4-dinitrotoluene
hexachlorobenzene
hexachlorobutadiene
hexachloroethane
nitrobenzene
pyridine
2-methylphenol
3 & 4 methylphenol
pentachlorophenol
2.4.5-trichlorophenol
2.4.6-trichlorophenol

benzene
carbon tetrachloride
chlorobenzene
chloroform
1.1-dichloroethane
1.2-dichloroethane

LT-SB-DUP07
962468-3

SOIL
ug/L

LT-SB-DUP10
962671-2

SOIL
ug/L

LT-SB-TP-05
962266-2

SOIL
ug/L

LT-SB-TP-07
962276-1

SOIL
ug/L

chlordane
endrin
heptachlor
heptachlor epoxide
gamma-BHC
methoxychlor
toxaphene

NA NA



SITE NAME: LI TUNGSTEN TCLP DATA
PROJECT* 8001-202 ORGANICS
ERA CASE NO.: NA
LAB NAME: Core

ORGANICS
Sample ID No.
Lab Number
Matrix
Units

1,2-dichloropropane
1,1-dichloroethene
cis-1 ,2-dichloroethene
methyl ethyl ketone
tetrachloroethene
1.1,1-trichloroethane
trichloroethene
trichlorofluoromethane
vinyl chloride

•
LT-SB-DUP07 LT-SB-DUP10 LT-SB-TP-05 LT-SB-TP-07

962468-3 962671-2 962266-2 962276-1
SOIL SOIL SOIL SOIL
ug/L ug/L ug/L ug/L

NA

NA

NA

NA

NA

NA

NA

NA

NOTES:
Blank Space - analyte analyzed for,

but not detected
E - estimated value
J - estimated value, analyte present

below CRDL but above IDL
R - analysis did not pass EPA QA/QC
NR - analysis not required
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Appendix O

Risk Assessment Tables
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APPENDIX O
HUMAN HEALTH EVALUATION

• Data Utilization

• Respirable Participate Models

• Home-Grown Produce Model

• Concentration-Toxicity Screen and Chemicals of Potential of Concern Selection

• Essential Nutrient Screen

• Indoor Shower Model

• Radiological Risk - RAGS Exposure and Risk Summaries

• Radiological Risk - RES-RAD Exposure and Risk Summaries

• Chemical Risk - Exposure and Risk Summaries

• Toxicological Profiles
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DATA UTILIZATION

Before calculating 95% upper confidence limits (UCL) on the arithmetic average concentrations
of the chemicals of potential concern, the Shapiro and Wilk W test (for sample sizes > 10 and <
50) or D'Agostino's D test (for samples sizes > 50) were run on the data to determine if the data
sets are consistent with a normal or lognormal distribution (Gilbert, 1987).

If the data set was found to be consistent with the lognormal distribution, the 95% UCL
concentration was calculated from the following equation (USEPA, 1992):

where:
UCL =95% upper confidence limit on the arithmetic average
e = constant (base of the natural log)
x = the arithmetic average of the transformed data
s = the standard deviation of the transformed data
H = statistic for a one-sided 95% confidence limit on a lognormal average
n = sample size

If the data set was found to be consistent with the normal distribution, the 95% UCL was
calculated from the following equation (USEPA, 1992):

UCL = x + t(s/n'/2)

where:
x = the arithmetic average of the data
s = the standard deviation of the data
t = Student-t statistic
n = sample size

The results of the W or D tests, the maximum detected concentration, the appropriate 95% UCL
concentration, and the exposure point concentration for each chemical of potential concern with a
sample size > 10 in each medium are presented on the following pages.

References
Gilbert, R.O. 1987. Statistical Methods for Environmental Pollution Monitoring. New York, NY:

Van Nostrand Reinhold. 320 p.

U.S. Environmental Protection Agency. 1992. Supplemental Guidance to RAGS: Calculating the
Concentration Term. Publication 9285.7-08. Washington, DC: Office of Solid Waste and
Emergency Response.
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DISTRIBUTION ANALYSES - W-TEST RESULTS
SURFACE SOIL AREA A

W-stat CRITICAL VALUE 95% UCL MAXIMUM DETECTED EXPOSURE POINT
RADIONUCLIDE/ SAMPLE SIZE Weo5 DISTRIBUTION CONCENTRATION CONCENTRATION CONCENTRATION

CHEMICAL mg/kg mg/kg mg/kg
SOIL

Uranium 238
Radium 226
Radium 228
Fhorium 230
Thorium 232

Benzene
Benzo(g,h,i)perylene
Phenanthrene
Benzo(a)pyrene
Dibenz(a,h)anthracene
PCBs
Antimony
Arsenic
Barium
Cobalt
Copper
Iron
Lead
Mercury
Nickel
Selenium
Silver

22
22
22
22
22

21
22
22
22
22
22
22
14
22
22
22
22
19
22
22
19
16

0.32
0.41
0.39
0.42
0.47

0.5900
0.5000
0.7228
0.5800
0.5500
0.0549
0.5900
0.6400
0.2769
0.4664
0.5750
0.5845
0.6949
0.6702
0.5417
0.3782
0.6140

0.911
0.911
0.911
0.911
0.911

0.908
0.911
0.911
0.911
0.911
0.911
0.911
0.874
0.911
0.911
0.911
0.911
0.901
0.911
0.911
0.901
0.887

NOT Normal
NOT Normal
NOT Normal
NOT Normal
NOT Normal

NOT Normal
NOT Normal
NOT Normal
NOT Normal
NOT Normal
NOT Normal
NOT Normal
NOT Normal
NOT Normal
NOT Normal
NOT Normal
NOT Normal
NOT Normal
NOT Normal
NOT Normal
NOT Normal
NOT Normal

8.43E+00
6.75E+00
1.51E+02
1.04E+01
2.35E+01

6.63E-03
8.84E-01
2.00E+00
1.27E+00
4.35E-01
1.71E-01
8.55E+00
3.68E+02
4.41E+02
6.63E+02
8.65E+02
3.22E+04
3.14E+02
1.69E+00
3.90E+02
3.08E+01
1.27E+02

1.10E-I-02
4.10E+01
5.30E+02
5.80E+01
9.30E+01

l.OOE-03
4.70E+00
3.80E+00
3.90E+00
I.30E+00
1.02E+00
2.I9E+01
5.23E+02
6.40E+03
1.56E+03
1.63E+03
1.24E+05
6.88E+02
3.50E+00
1.10E+03
1 .49E+02
3.43E+01

8.43E+00 UCLlog
6.75E+00 UCLlog
1.51E+02 UCLlog
1.04E+OI UCLlog
2.35E-H)! UCLlog

l.OOE-03 MAX
8.84E-01 UCLlog
2.00E+00 UCLlog
1.27E-KX) UCLlog
4.35E-OI UCLlog
1.7IE-01 UCLlog

8.55E+00 UCLlog
3.68E+02 UCLlog
4.4IE+02 UCLlog
6.63E+02 UCLlog
8.65E+02 UCLlog
3.22E+04 UCLlog
3.14E+02 UCLlog
1.69E+00 UCLlog
3.90E+02 UCLlog
3.08E+01 UCLlog
3.43E+01 MAX
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DISTRIBUTION ANALYSES - W-TEST RESULTS
SURFACE SOIL AREA B&C

W-stat CRITICAL VALUE 95% UCL MAXIMUM DETECTED EXPOSURE POINT
RADIONUCLIDE/ SAMPLE SIZE Woos DISTRIBUTION CONCENTRATION CONCENTRATION CONCENTRATION

CHEMICAL mg/kg mg/kg mg/kg
SOIL

Uranium 238
Hadium 226
Radium 228
Thorium 230
Thorium 232

Benzo(g,h,i)perylene
Phcnanthrene
PCBs
Antimony
Arsenic
Cobalt
Copper
Iron
Lead
Manganese
Mercury
Nickel
Silver
Thallium

34
34
34
31
31

19
19
18
19
17
19
19
19
19
18
19
19
18
19

0.52
0.55
0.53
0.52
0.50

0.9242
0.9327
0.4767
0.2732
0.5266
0.5434
0.7974
0.7780
0.5154
0.5878
0.6420
0.3307
0.8375
0.4888

0.933
0.933
0.933
0.929
0.929

0.901
0.901
0.897
0.901
0.892
0.901
0.901
0.901
0.901
0.897
0.901
0.901
0.901
0.901

NOT Normal
NOT Normal
NOT Normal
NOT Normal
NOT Normal

Normal
Normal

NOT Normal
NOT Normal
NOT Normal
NOT Normal
NOT Normal
NOT Normal
NOT Normal
NOT Normal
NOT Normal
NOT Normal
NOT Normal
NOT Normal

3.07E+02
8.49E+01
2.49E+02
2.14E+02
8.81E+01

2.19E+02
2.47E+02
9.42E+00
4.34E+03
3.08E+05
1.31E+04
3.40E+04
1.85E+05
2.97E+08
2.44E+05
8.23E+00
2.69E+04
I.18E+04
4.94E+00

4.70E+02
2.50E+02
4.20E+02
3.10E+02
2.20E+02

3.10E-01
4.00E-OI
1.59E+01
5.61E+03
6.30E+03
4.62E+03
4.61E+03
3.13E+05
1.96E+04
9.00E+04
8.40E+00
2.20E+04
I.14E+02
2.27E+OI

3.07E+02 UCLlog
8.49E+01 UCLlog
2.49E+02 UCLlog
2.14E+02 UCLlog
8.81E+01 UCLlog

2.19E-01 UCLnorm
2.47E-01 UCLnorm
9.42E+00 UCLlog
4.34E+03 UCLlog
6.30E+03 MAX
4.62E+03 MAX
4.61E+03 MAX
1.85E+05 UCLlog
I.96E+04 MAX
9.00E+04 MAX
8.23E+00 UCLlog
2.20E+04 MAX
I.I4E+02 MAX
4.94E+00 UCLlog
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DISTRIBUTION ANALYSES - W-TEST RESULTS
ALL SOILS AREA A

W-stat CRITICAL VALUE 95% UCL MAXIMUM DETECTED EXPOSURE POINT
RADIONUCLIDE/ SAMPLE SIZE W005 DISTRIBUTION CONCENTRATION CONCENTRATION CONCENTRATION

CHEMICAL mg/kg mg/kg mg/kg
SOIL

Uranium 238
Radium 226
Radium 228
Thorium 230
Thorium 232

Benzene
Benzo(g,h,i)perylene
Phenanthrene
Benzo(a)anthracene
Benzo(a)pyrene
[3enzo(b)fluoranthene
Dibenz(a,h)anthracene
Indeno( 1 ,2,3-cd)pyrene
PCBs
Antimony
Arsenic
Barium
Cobalt
Copper
Iron
Lead
Mercury

Nickel
Selenium
Silver

34
34
34
34
34

34
35
35
35
35
35
35
35
35
35
24
35
35
35
35
28
35
35
30
23

0.26
0.51
0.31
0.35
0.38

0.58
0.45
0.30
0.36
0.60
0.48
0.36
0.49
0.35
0.55
0.57
0.23
0.37
0.49
0.55
0.70
0.61
0.45
0.35
0.51

0.911
0.933
0.933
0.933
0.933

0.933
0.934
0.934
0.934
0.934
0.934
0.934
0.934
0.934
0.934
0.916
0.934
0.934
0.934
0.934
0.924
0.934
0.934
0.927
0.914

NOT Normal
NOT Normal
NOT Normal
NOT Normal
NOT Normal

NOT Normal
NOT Normal
NOT Normal
NOT Normal
NOT Normal
NOT Normal
NOT Normal
NOT Normal
NOT Normal
NOT Normal
NOT Normal
NOT Normal
NOT Normal
NOT Normal
NOT Normal
NOT Normal
NOT Normal
NOT Normal
NOT Normal
NOT Normal

3.39E+00
3.89E+00
2.59E+01
4.08E+00
7.40E+00

6.26E-03
8.69E-01
2.63E+00
7.65E-01
1.02E-01
2.38E+00
4.40E-01
8.78E-01
9.5 IE-02
5.85E+00
1.68E+02
2.03E+02
1.58E+02
2.88E+02
2.33E+04
2.34E+02
7.79E-01
1.4IE+02
1.61E+01
2.02E+01

1.10E+02
4.10E+01
5.30E+02
5.80E+01
9.30E+01

l.OOE-03
6.90E+00
3.30E+01
9.90E+00
3.90E+00
1.40E+OI
1.30E+00
6.30E+00
1.02E+00
2.19E+01
5.23E+02
6.40E+03
1.56E+03
1.63E+03
I.24E+05
6.88E+02
3.50E+00
1.10E+03
1.49E+02
3.43E+01

3.39E+00 UCLlog
3.89E+00 UCLlog
2.59E+01 UCLlog
4.08E+00 UCLlog
7.40E+00 UCLlog

l.OOE-03 MAX
8.69E-01 UCLlog
2.63E+00 UCLlog
7.65E-01 UCLlog
1.02E+00 UCLlog
2.38E+00 UCLlog
4.40E-01 UCLlog
8.78E-01 UCLlog
9.5 IE-02 UCLlog
5.85E-KX) UCLlog
1.68E+02 UCLlog
2.03E+02 UCLlog
I.58E+02 UCLlog
2.88E+02 UCLlog
2.33E+04 UCLlog
2.34E+02 UCLlog
7.79E-OI UCLlog
1.41E-I-02 UCLlog
I.6IE+01 UCLlog
2.02E+OI UCLlog
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DISTRIBUTION ANALYSES - W-TEST RESULTS
ALL SOILS AREA B

W-stat CRITICAL VALUE 95% UCL MAXIMUM DETECTED EXPOSURE POINT
RADIONUCLIDE/ SAMPLE SIZE W005 DISTRIBUTION CONCENTRATION CONCENTRATION CONCENTRATION

CHEMICAL rag/kg mg/kg mg/kg
SOIL

Uranium 238
Radium 226
Radium 228
Thorium 230
Thorium 232

Jenzene
}enzo(g,h,i)perylene

Phenanthrene
Antimony
Arsenic
Cobalt
Copper
Lead
Manganese
Mercury
Nickel
Silver

16
16
16
16
16

12
12
12
12
12
12
12
12
12
12
12
8

0.84
0.83
0.36
0.70
0.50

0.9034
0.7288
0.7988
0.4377
0.6062
0.3520
0.6467
0.5599
0.5337
0.6708
0.3339
0.6994

0.887
0.887
0.887
0.887
0.887

0.859
0.859
0.859
0.859
0.859
0.859
0.859
0.859
0.859
0.859
0.859
0.818

NOT Normal
NOT Normal
NOT Normal
NOT Normal
NOT Normal

Normal
NOT Normal
NOT Normal
NOT Normal
NOT Normal
NOT Normal
NOT Normal
NOT Normal
NOT Normal
NOT Normal
NOT Normal
NOT Normal

2.00E+00
2.47E+00
6.89E+00
2.95E+00
3.85E+00

6.07E-03
2.53E-01
2.58E-01
9.85E+02
4.62E+03
5.58E+03
6.99E+03
1.99E+04
2.25E+03
2.18E+00
5.70E+04
2.62E+04

3.70E+00
5.00E+00
4.80E+01
7.80E+00
1.60E+01

4.00E-03
8.30E-02
8.60E-02
4.16E+02
1.79E+03
4.66E+03
2.16E+03
3.71E+03
5.68E+03
I.80E+00
2.89E+04
I.03E+02

2.00E+00 UCLlog
2.47E+00 UCLlog
6.89E+00 UCLlog
2.95E+00 UCLlog
3.85E+00 UCLlog

4.00E-03 MAX
8.30E-02 MAX
8.60E-02 MAX

4.I6E+02 UCLlog
1.79E+03 MAX
4.66E+03 MAX
2.16E+03 MAX
3.71E+03 MAX
2.25E+03 UCLlog
I.80E+00 MAX
2.89E+04 MAX
1.03E+02 MAX
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DISTRIBUTION ANALYSES - W-TEST RESULTS
ALL SOILS AREA B&C

W-stat D-stat
RADIONUCLIDE/ SAMPLE SIZE

CHEMICAL

CRITICAL VALUE | 95% UCL MAXIMUM DETECTED EXPOSURE POINT
W..05 YOOJ, Y0,75 DISTRIBUTION CONCENTRATION

mg/kg
CONCENTRATION

mg/kg
CONCENTRATION

mg/kg
SOIL

Uranium 238
Radium 226
Radium 228
Hiorium 230
rhorium 232

Benzo(g,h,i)perylene
Phenanthracene
PCBs
Antimony
Arsenic
Cobalt
Copper
Iron
Lead
Manganese
Mercury
Nickel
Silver

67
67
67
67
67

37
37
35
37
34
37
36
37
37
35
37
37
36

-35.07
-33.67
-34.51
-33.95
-38.31

0.3382
0.4078
0.3415
0.2523
0.4881
0.3939
0.6641
0.6517
0.4001
0.4296
0.5410
0.2352
0.6926

-2.67 1.152 FALSE
-2.67 1.158 FALSE
-2.67 1.158 FALSE
-2.68 1.139 FALSE
-2.68 1.139 FALSE

0.936
0.936
0.934
0.936
0.933
0.936
0.935
0.936
0.936
0.934
0.936
0.936
0.935

Not Normal
Not Normal
Not Normal
Not Normal
Not Normal

NOT Normal
NOT Normal
NOT Normal
NOT Normal
NOT Normal
NOT Normal
NOT Normal
NOT Normal
NOT Normal
NOT Normal
NOT Normal
NOT Normal
NOT Normal

3.93E+01
2.00E+01
4.33E+01
3.77E+01
1.92E+01

2.66E-OI
3.00E-01
1.26E+00
1.12E+03
4.12E+04
1.05E+03
5.65E+03
8.33E+04
5.67E+05
1 .99E+04
2.98E+00
1.57E+03
5.71E+02

4.70E+02
2.50E+02
4.20E+02
3.10E+02
2.20E+02

3.10E-01
4.60E-01
1.59E+01
5.61 E+03
6.30E+03
4.62E+03
4.61 E+03
3.I3E+05
I.96E+04
9.00E+04
8.40E+00
2.20E+04
I.14E+02

3.93E+OI UCLlog
2.00E+OI UCLlog
4.33 E+OI UCLlog
3.77E+OI UCLlog
1.92E+01 UCLlog

2.66E-01 UCLlog
3.00E-OI UCLlog
1.26E+00 UCLlog
1.12E+05 UCLlog
6.30E+03 MAX
1.05E+03 UCLlog
4.61 E+03 MAX
8.33E+04 UCLlog
1.96E+04 MAX
1.99E+04 UCLlog
2.98E+00 UCLlog
I.57E+03 UCLlog
I.14E+02 MAX
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DISTRIBUTION ANALYSES - W-TEST RESULTS
ALL SOILS AREA C

W-stat CRITICAL VALUE 95% UCL MAXIMUM DETECTED EXPOSURE POINT
RADIONUCLIDE/ SAMPLE SIZE W,.,5 DISTRIBUTION CONCENTRATION CONCENTRATION CONCENTRATION

CHEMICAL mg/kg mg/kg mg/kg
SOIL

Uranium 238
Radium 226
Radium 228
Thorium 230
Thorium 232

Benzene
Benzo{g,h,i)perylene
Phenanthracene
PCBs
Antimony
Arsenic
Barium
Beryllium
Cobalt
Copper
Iron
Lead
Manganese
Mercury
Silver

21
21
21
21
21

13
15
15
15
15
14
15
15
15
15
15
15
13
15
15

0.53
0.65
0.38
0.64
0.46

0.7419
0.4993
0.4984
0.5286
0.8769
0.7977
0.7337
0.3095
0.5962
0.6631
0.9056
0.8174
0.7096
0.5889
0.7708

0.908
0.908
0.908
0.908
0.908

0.866
0.881
0.881
0.881
0.881
0.874
0.881
0.881
0.881
0.881
0.881
0.881
0.866
0.881
0.881

NOT Normal
NOT Normal
NOT Normal
NOT Normal
NOT Normal

NOT Normal
NOT Normal
NOT Normal
NOT Normal
NOT Normal
NOT Normal
NOT Normal
NOT Normal
NOT Normal
NOT Normal

Normal
NOT Normal
NOT Normal
NOT Normal
NOT Normal

7.40E+00
3.83E+00
4.91E+00
4.41E+00
4.09E+00

7.08E-03
7.95E+00
7.I6E+00
1.I2E+00
1.56E+05
9.92E+03
8.52E+02
1.33E+00
1.44E+03
1.96E+04
6.93E+04
1.69E+04
2.79E+03
3.61E+OI
9.44E+02

2.70E+OI
9.70E+00
3.70E+OI
1.30E+01
2.40E+01

2.00E-03
3.20E-01
3.20E-01
2.89E+00
3.49E+03
2.95E+03
1.35E+03
1.10E+01
7.64E+02
6.74E+03
1.44E+05
5.14E+03
2.93E+03
2.95E+01
1.IOE+02

7.40E+00 UCLlog
3.83E+00 UCLlog
4.91 E+00 UCLlog
4.41 E+00 UCLlog
4.09E+00 UCLlog

2.00E-03 MAX
3.20E-OI MAX
3.20E-01 MAX
1.12E+00 UCLlog
3.49E+03 MAX
2.95E+03 MAX
8.52E+02 UCLlog
1.33E+00 UCLlog
7.64E+02 MAX
6.74E+03 MAX
6.93E+04 UCLnorm
5.14E+03 MAX
2.79E-K)3 UCLlog
2.95E+OI MAX
1.10E+02 MAX
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RADIONUCLIDE/
CHEMICAL

SAMPLE SIZE

DISTRIBUTION

W-stat D-stat

ANALYSES - W-TEST RESULTS (n</=50) D'Agostino TEST RESULTS (n>50)
GROUNDWATER

| CRITICAL VALUE |
W..05 Y0.0j5 Y.,,, DISRTIBUTION

95% UCL
CONCENTRATION

mg/l

MAXIMUM DETECTED
CONCENTRATION

mg/l

EXPOSURE POINT
CONCENTRATION

mg/l
GROUNDWATER

Uranium 238
Radium 226
Radium 228
Fhorium 230
Fhorium 232

Benzene
1,1-Dichloroethene
1 ,2-Dichloroethene( total)
Methylene Chloride
fetrachloroethene

Trichloroethene
,1,1-Trichloroethane

Vinyl Chloride
Phenanthrene
Antimony
Arsenic
Cadmium
Calcium
Copper
Lead
Magnesium
Mercury
Nickel
Sodium

60
60
60
59
59

59
59
59
59
59
59
59
59
59
60
41
60
60
60
60
60
57
60
59

-31.9467
-6.6503

-15.5470
-29.1210
-27.7752

-41.3469
-39.6917
-38.5984
-49.3938
-32.4041
-37.4445
-35.1163
-38.4568
-44.4871
-43.0237

0.21
-44.2186
-10.3481
-42.5234
-17.3265
-22.7202
-36.6855
-47.7800
-41.2518

-2.70
-2.70
-2.70
-2.70
-2.70

-2.70
-2.70
-2.70
-2.70
-2.70
-2.70
-2.70
-2.70
-2.70
-2.70

0.9410
-2.70
-2.70
-2.70
-2.70
-2.70
-2.72
-2.70
-2.70

FALSE Not Normal
FALSE Not Normal
FALSE Not Normal
FALSE Not Normal
FALSE Not Normal

FALSE Not Normal
FALSE Not Normal
FALSE Not Normal
FALSE Not Normal
FALSE Not Normal
FALSE Not Normal
FALSE Not Normal
FALSE Not Normal
FALSE Not Normal
FALSE Not Normal

Not Normal
FALSE Not Normal
FALSE Not Normal
FALSE Not Normal
FALSE Not Normal
FALSE Not Normal
FALSE Not Normal
FALSE Not Normal
FALSE Not Normal

8.30E+00
4.02E+00
2.42E+00
1.14E+00
9.53E-01

9.87E-02
9.72E-02
1.86E+01
6.92E-01
1 .45E+00
3.08E+00
9.08E-01
1.2 IE-01
1.08E-02
3.89E-01
4.95E-OI
5.08E-02
1.72E+02
3.47E+00
5.07E-01
4.19E+01
I.02E-03
I.87E+00
3.58E+02

8.00E+01
1.10E+01
l.OOE+01
9.40E+00
7.00E+00

5.40E-0!
6.50E-01
1.50E+02
1.20E+02
7.80E+00
3.IOE+01
1.60E+01
9.60E-02
3.00E-03
1.11E+01
1.09E+01
I.I6E+00
5.54E+02
3.69E+01
8.36E-01
2.47E+02
1.48E-02
I.IOE+02
8.40E+03

8.30E+00 UCLlog
4.02E+00 UCLlog
2.42E+00 UCLlog
1.14E+00 UCLlog
9.53E-01 UCLlog

9.87E-02 UCLlog
9.72E-02 UCLlog
1.86E+01 UCLlog
6.92E-01 UCLlog
1.45E+00 UCLlog
3.08E+00 UCLlog
9.08E-01 UCLlog
1.21E-01 UCLlog
1.08E-02 UCLlog
3.89E-01 UCLlog
4.95E-01 UCLlog
5.08E-02 UCLlog
1.72E+02 UCLlog
3.47E+00 UCLlog
5.07E-01 UCLlog

4.19E+01 UCLlog
1.02E-03 UCLlog
1.87E+00 UCLlog
3.58E+02 UCLlog
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DISTRIBUTION ANALYSES - W-TEST RESULTS (iK/=50) D'Agostino TEST RESULTS (n>50)
WHOLE SITE SURFACE SOIL1

W-atit D-stat |
RADIONUCLIDE/ SAMPLE SIZE WOM

CHEMICAL

CRITICAL VALUE |
YO.OIS

9SV. UCL MAXIMUM DETECTE EXPOSURE POINT
Y,,.97S DISRTIBUTION CONCENTRATION

mg/kg
CONCENTRATION CONCENTRATION

mg/kg mg/kg
SOIL

)enzo(b)flouranthene
"yrene
Indrin

Total PCBs
Aluminum
Antimony
Arsenic
Jarium
Beryllium
Cadmium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

58
58
45
57
58
58
47
58
58
58
58
58
58
55
58
56
58
58
53
49
58
58
58

-31.7227
-29.4054

0.426495 0.945
-39.3119
-21.5317
-37.9233

0.431211 0.946
-36.4914
-35.4227
-11.3939
-29.2248
-13.8358
-16.3352
-29.8927
-34.0368
-35.3848
-17.0985
^4.6659
-22.3744

0.721098 0.947
-35.1383
-17.3254
-14.1748

-2.7106
-2.7106

-2.7164
-2.7106
-2.7106

-2.7106
-2.7106
-2.7106
-2.7106
-2.7106
-2.7106
-2.728

-2.7106
-2.7222
-2.7106
-2.7106
-2.7106

-2.7106
-2.7106
-2.7106

1.1 FALSE
1.1 FALSE

1.1 FALSE
1.1 FALSE
1.1 FALSE

1.1 FALSE
1.1 FALSE
1.1 FALSE
1.1 FALSE
1.1 FALSE
1.1 FALSE
1.1 FALSE
1.1 FALSE
1.1 FALSE
1.1 FALSE
1.1 FALSE
1.1 FALSE

FALSE
1.1 FALSE
1.1 FALSE
1.1 FALSE

Not Normal
Not Normal
NOT Normal
Not Normal
Not Normal
Not Normal
NOT Normal
Not Normal
Not Normal
Not Normal
Not Normal
Not Normal
Not Normal
Not Normal
Not Normal
Not Normal
Not Normal
Not Normal
Not Normal
NOT Normal
Not Normal
Not Normal
Not Normal

9.66E-01
1.03E+00
6.49E-03
7.64E-01
1.01E-KM
1.26E+03
2.88E-KW
4.29E402
8.93E-01
9.77E-KX)
8.59E+02
2.88E+03
6.46E-KM
2.57E+04
6.87E403
6.91E+03
2.47E-KX)
1.17E+03
6.47E-KH
3.77E+02
1.56E-KX)
3.89E+01
6.80E-KJ2

l.OOE-K)!
- 7.30E-KX)
7.00E-02
1.59E-KH
5.66E-KM
5.61E403
6.30E-KI3
6.40E+03
1.10E-KM
2.39E+01
4.66E-K53
4.61E+03
3.13E+05
1.96E+04
9.40E+04
9.00E+04
8.40E+00
2.89E404
2.62E+02
1.14E+02
2.27E-K)!
1.65E+02
2.90E-KJ3

9.66-1 UCLlog
1.03E+00 UCLlog
6.49E-03 UCLlog
7.64E-01 UCLlog
1.01E+04 UCLlog
1.26E+03 UCLlog
2.88E-KB UCLlog
4.29E+02 UCLlog
8.93E-01 UCLlog

9.77E-HX) UCLlog
8.59E+02 UCLlog
2.88E+03 UCLlog
6.46E-KM UCLlog
1.96E-KM UCLlog
6.87E-K)3 UCLlog
6.91E+03 UCLlog
2.47E+00 UCLlog
1.17E+03 UCLlog
6.47E-K)! UCLlog
1.14E+02 UCLlog
1.56E-HX) UCLlog
3.89E+01 UCLlog
6.80E+02 UCLlog^
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1: UCL Values Used in the Ecological Risk Assessment
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RESPIRABLE PARTICULATES MODELS

Current Off-Site Residents

Exposed areas at the site have the potential to emit fugitive dust due to the action of the wind.
This process of wind erosion can result in the transport of the contaminated dust particles downwind.
Dust particles with an aerodynamic diameter below PM10 can be inhaled. In order to determine the
fate of these inhalable particles, it is necessary to estimate the ambient air concentrations at
downwind locations due to the wind-driven transport. The downwind air concentrations of PM10 due
to this process were determined using a USEPA-approved atmospheric dispersion model and
modeling techniques. The model was used to estimate annual average PM10 air concentrations at
nearby residential lots due to the wind erosion of contaminated surface soil from the site.

Analyses at off-site residential locations were performed to determine the ambient air
concentrations of respirable particulates due to the emissions of fugitive dust from wind erosion.
The analyses yielded two parameters: the emission flux due to wind erosion and the normalized
ambient air PM10 impact.

Since different exposure point concentrations were developed for different areas of the site
due to different levels of contamination, the model considers the emissions from multiple ground
level area sources, and the resulting impact at five receptor locations. For sites with such multiple
sources, the USEPA recommends the Industrial Source Complex model (ISC3). ISC3 (USEPA,
1995 a) is capable of predicting impacts for sites with multiple sources and source types, using actual
meteorological data. The short-term version, ISCST3 (Version 96113), which can predict 1-hour
to annual average impacts, was used to predict annual average PM10 concentrations at five nearby
residential locations. The area sources and receptor locations are shown on Figure O-l.

The ISCST3 model requires four types of model input:
• source parameters (source type, size, emission characteristics, etc.)
• receptors (location with respect to sources, elevation)
• meteorology
• model options.

Source parameters The site was broken up into five rectangular area sources (see Figure
A-l), each characterized by different soil data sets.

Receptors Five receptor locations representing the nearby residential community were
selected for the analysis. The receptor locations were at ground level. The ISCST3 model does not
consider the effects of terrain for area sources; therefore, terrain was not included in the analysis.

Meteorology Since ISCST3 has the ability to use actual meteorological data to predict
impacts, actual historical hourly surface meteorological data collected from 1987 to 1991, from the
National Weather Service station at LaGuardia Airport, Queens N.Y., were used in the analysis.
Upper air data for the same five years were from Atlantic City, N.J.
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Model Options The analysis was run in the rural mode based on a review of aerial
photographs of the site. The model was used in the concentration mode, to obtain annual average
concentrations from each of the five sources at each of the five receptor locations for each of the five
years of meteorological data. The maximum annual average impacts, (over the five years of data)
regardless of meteorology, at each receptor were used in the human health evaluation.

Emission flux Area sources require emission input in units of mass emission rate per unit
area, i.e., emission flux. Wind-generated emission fluxes were based upon a methodology developed
for the USEPA for Superfund sites (USEPA, 1992). Based upon the site-specific soil data, the
equations for an "unlimited reservoir" scenario were used for each area source. The emission flux
equation (from USEPA, 1992) is:

E10 = 0.036 (l-V)[u/u t]3F(x)

where E10 = PM10 annual emission flux, g/m2-h
V = fraction of contaminated surface with continuous vegetative cover (0 for bare soil)
u = mean annual wind speed, m/s
u, = equivalent threshold windspeed at 7 m anemometer height, m/s

where u, =18.1 u*,/100
u*t = 37.5 cm/s
F(x) = function of x, where x = 0.886 u, /u.

The mean annual wind speed, 5.8 m/s, was based upon monitored data from LaGuardia Airport. The
equivalent threshold speed, u,, was determined to be 6.79 m/s. F(x) was found to be 1.56 (USEPA,
1992). Since each of the five source areas have varying degrees of vegetation which can inhibit the
erosion of the soil, emission flux was calculated for each area. Based upon visual characterizations
of the areas, areas 1,4, and 5, which have large amounts of bare soil, were conservatively assumed
to have no vegetative cover (i.e., V = 0). Area 3 was assumed to have 25% coverage (V = 0.25),
while Area 2 was assumed to have 50% vegetative coverage (V = 0.5).

The emission fluxes for each of the areas is shown in Table O-l. Each area source was
modeled at a unitized emission flux, resulting in a normalized model output in units of ug/m3 per g/s-
m2.

In order to determine the annual average PM10 concentrations from each source at each of
the receptor locations, the emission flux at each source area is then multiplied by the maximum
normalized annual average PM,0 impacts. The results of the modeling are presented in Table O-l.
The table shows the annual average PM,0 air concentrations at each of the five receptors for each of
the five source areas. The annual average PM10 impacts ranged from 0.345 ug/m3 to 6.19 ug/m3.

The concentrations of radionuclides and chemicals of potential concern in surface soil at each
source area are then loaded onto the annual average PM10 concentration for each receptor. Exposure
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Table O-l
Fugitive Dust Generation for Li Tungsten

Unlimited Reservoir Formula - Maximum Annual Average PMit Impacts

Source: EPA450/1-92-002

:::;^j^f:
MMm

\
2
3
4
5

î îrCS;::-

ii&S:
: :-:'•;•' •'•f'-'-'.-'jfi. :':':''.::i;s{nr):;:;:;:;;.

9677
8388
5616
10260
8044

ifvli:
0

0.5
0.25

0
0

3i&:EnussiiJ8:;;;;:;:

li?i}i?^ifi*<
il^pi^il

3.50E-02
1.75E-02
2.63E-02
3.50E-02
3.50E-02

::::S;;̂ m{ŝ OB::?i:
:ifllili^.iiii
WiMtfim

9.73E-06
4.87E-06
7.30E-06
9.73E-06
9.73E-06

•:::£ •i;:;;::;.::̂
iil^ililllllllliiip
ixs&%m&ff

6.I6E+04
I.04E+06
8.96E+04
5.56E+04
1 .32E+05

ifc^iiftll::
5.66E+04
3.85E+05
5.73E+04
3.55E+04
6.90E+04

Receptor 3
1.11E+05
8.35E+05
2.10E+05
8.55E+04
1.06E+05

::-:fRieet)t«r4::f;

1.57E+05
4.08E+05
2.51E+05
1.77E+05
3.54E+05

RcccptorS
I.38E+05
2.86E+05
I.91E+05
2.09E+05
6.36E+05

:::;:RiBctptar!j:i:j
6.00E-01
5.08E+00
6.54E-01
5.4 IE-01
1.29E+00

i K&ipMI;t?
5.51E-01
1.87E+00
4.I8E-01
3.45E-01
6.72E-01

lifiipfiii'
1.08E+00
4.06E+00
1 .53E+00
8.32E-01
1.04E+00

litisigiiii
1.53E+00
1 .99E+00
1.83E+00
1.73E+00
3.44E+00

:^l«iiiiil
1.34E+00
1.39E+00
1 .39E+00
2.03E+00
6.19E^OO

Note»:
* From S-ycar meteorological databate

E,0 - 0.036 * (1 -V) * (u/uj3 * F(x) (unlimited retervoir, annual average eminion flux)

Vilue Definition Uiit»
calculated PM10 anniul eminion flux g/h-m*

site-sp«ific Fraction of vegetative cover
5 80 Mean annual wind speed at 10m trVs
6 79 Equivalent threshold windspeed at 7m = 18.1 (u'J/100 nVs

25 00 Figure I a cnVs
37 50 u', x Correction Factor cnVs
0)0 Default dimensionless
150 A«8ume«L = 0.10 dimensionless
104 0.886 xu,/u dimensionlesj
156 Function in Figure 2 dimensionless

E,o
V
u

L
Corr.
x
F(x)

Facto

EPA450/1 -92-002
J Ouerriero comnents
LaGuardia Data corrected for 10m

EPA450/1-92-002

EPA450/1-92-002/J Ouemero

EPA450/1-92-002

EPA450/1-92-002
EPA450/1-92-002
EPA450/1-92-002

EPA450/1-92-002

U)
o
10rf^
to
-J



point concentrations for surface soil at Areas B, B&C, and C are used. Area A is omitted because
the majority of Area A is covered with cement and asphalt. The radionuclide and chemical specific
PM,0 concentrations are then summed for each receptor location and the maximum is used in the
human health evaluation.

Future Construction Worker

The methodology to evaluate the potential exposure of workers to respirable particulates emitted
during the course of excavating soil during construction or utility maintenance activities is described
below. The modeling required determination of an emission rate, an emission flux, and the
concentration of respirable particulates in the ambient air at the excavation.

Emission Rate and Emission Flux

The emission rate calculation considered the digging of an 1.5 m wide x 5.0 m long x 2.0 m deep
excavation by a bulldozer. A bulldozer was assumed for this analysis since an emission rate
equation is available for a bulldozer and not a backhoe. Only emissions from the digging of the
excavation were calculated; the soil removed from the excavation was assumed to be placed on the
side of the excavation and covered to prevent wind-generated respirable particulates.

The following equation (USEPA, 1989) was used to derive an emission rate (in g/s) for respirable
particulates:

[0.45 (s)15 (M)-14]
where:

s = silt content of the soil in weight %
M = moisture content of the soil in weight %

Since the exposure point concentrations in soil are for all surface and subsurface soil, silt content
and moisture content data obtained during the RI for all surface and subsurface soil are used. A silt
content of 25.91 % is used; this value represents the average of the data that pass through the 200
sieve. All samples collected for grain size analysis were used to calculate the average. A moisture
content of 14.71 % is used; this value represents the average moisture content, as reported for the
pesticides/PCBs analyses, of all the surface and subsurface soil data for Areas A, B, B&C, and C.
Solving the above equation resulted in a respirable particulate emission rate of 0.38 g/s, as presented
below:

= [0.45 (25.9)1-5 (14.7)"1-4]
= [0.45 (132) (0.023)]
= 1.37 kg/hour
= 0.38 g/s
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An emission flux of 0.05 g/s-m2 was derived by dividing the emission rate by the surface area of the
excavation (0.38 g/s + 7.5 m2).

Air Concentrations

Ambient air concentrations for workers exposed to the enhanced excavation emissions were
determined using the USEPA-approved Point, Area and Line source (PAL2.1) model, version 89272,
(USEPA, 1987) assuming that the excavation represents an area source of emissions. Unlike other
area source models, such as the Industrial Source Complex (ISC) model and SCREENS, PAL2.1
has the capability of determining impacts above area sources, as well as downwind of a source.
PAL2.1 is a diverse model that can be used to estimate dispersion for point, area and line sources
using Gaussian-plume steady-state assumptions. Simultaneous modeling of multiple sources and
source types can be performed to calculate impacts of non-reactive chemicals at a large number of
receptors. Also, user-specified meteorological options allow for input of site-specific conditions that
are representative of the site being modeled.

For this analysis, the source was modeled as a 1.5 m x 5.0 m flat area source. A total of nine
receptors were used in the analysis. Eight receptors were placed along the edge of the excavation;
one at each of the four corners, and one at the center of each side. In addition, one receptor was
placed over the center of the excavation. All receptors were placed at a height of 1.8 m to simulate
the height of a worker. The meteorological data consisted of an array of 54 meteorological
conditions as used in the USEPA-approved screening level model, SCREENS (USEPA, 1995b).
These conditions represented 54 combinations of stability classes (1 to 6) and wind speeds (1 m/s
to 20 m/s) that could occur in the atmosphere. The wind directions were set so that the wind would
blow directly towards each of the receptors. Model options selected for the analysis included: a
typical anemometer height of 6.1 meters, a mixing height of 5000 m, and an average temperature
of 293 °K. The wind was assumed to be constant below 10 meters (as fixed by PAL2.1). The
analysis was performed for both the rural and urban land use classifications. The emission rate of
the area source was set at 1 g/s-m2. Output was then in the form of g/m3 per g/s-m2.

Results

The rural and urban modeling analyses predicted maximum 1 -hour average unitized impacts of
0.0268 and 0.1302 g/m3 per g/s-m2, respectively, at the comers of the excavation. The maximum
1-hour average respirable particulate concentration (in kg/m3) in the ambient air at the excavation
was calculated from the following equation.

C = [1-hour unitized impact in g/m3 per g/s-m2] x [emission flux in g/s-m2] x [0.001 kg/g]

Based on the rural land use classification, the maximum 1-hour average respirable particulate
concentration is 1.34E-06kg/m3, as presented below.
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= [0.0268 g/m3 per g/s-m2] * [0.05 g/s-m2] * [0.001 kg/g]
= 0.00000134 kg/m3

Concentrations of the non-volatile chemicals of potential concern associated with this respirable
particulate concentration are calculated iri the Human Health Evaluation.
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HOME-GROWN PRODUCE MODEL

Root Vegetables
The carrot serves as a surrogate for root vegetables grown in home gardens. Carrots are

assumed to accumulate radionuclides of potential concern only through uptake from soil. It is further
assumed that the carrots are washed before eaten, so that soil adherence to the carrots will not
contribute to the chemical intake. To calculate chemical concentrations in carrots, the 95% UCL
concentration or the maximum concentration in soil is multiplied by a radionuclide-specific root
uptake factor (RUF).

RUFS for the radionulclides are based upon transfer coefficients developed by Baes
et al. (1984) for tuber crops. The values presented in Table O-2 have been adjusted to reflect the wet
weight of each vegetable or fruit. For carrots, the moisture content accounts for approximately 88%
of the total wet weight (Baes et al., 1984). Therefore the transfer coefficient is multiplied by 12%.
Additional factors affect the bioavailabilty of radionuclides and the extent of root uptake including
characteristics of the plant (species, age) and the soil properties (pH, organic content, cation
exchange capacity, concentration of other metals, temperature, and aeration). Thus, in the absence
of information regarding site-specific soil characteristics, the calculated RUFS should be considered
as best approximations.

Above-Ground Vegetables
To evaluate the potential exposure from eating "above-ground" vegetables and fruits (i.e.,

lettuce and tomatoes), the accumulation of radionuclides in the edible parts of the plant must be
considered. The effective uptake of radionuclides from the soil depends upon the efficiency of root
absorption and translocation to the edible portions. The radionuclide concentration in the edible
portions of lettuce and tomato plants can be estimated by multiplying the 95% UCL concentrations
or the maximum concentrations of each chemical of potential concern in soil by a plant uptake factor
(PUF). Similarly to the roots, the potential for radionuclide translocation to the above-ground plant
parts depends largely upon the characteristics of the radionuclide and the plant.

The PUFs for the uptake and translocation of the radionuclides to above-ground plant parts
are based on transfer coefficients developed by Baes et al. (1984), similarly to those applied in
evaluating carrots. Presented PUFs for radionuclides in lettuce are based upon transfer coefficients
developed for vegetative plant parts (leaves and stems). The values presented in Table O-2
incorporate a dry-wet weight conversion factor assuming that lettuce typically has a 95% moisture
content (Baes et al., 1984). For tomatoes, transfer coefficients developed for fruits were used in the
intake estimates, assuming that the typical tomato has a 94% moisture content (Baes et al., 1984).
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TABLE O-2
ROOT AND PLANT UPTAKE FACTORS

RADIONUCLIDE

Uranium-238

Uranium-234

Thorium-230

Radium-226

Lead-210

Thorium-232

Radium-226

Thorium-228

PUF
LETTUCE

4.25E-04

4.25E-04

4.25E-05

7.50E-04

2.25E-03

4.25E-05

7.50E-04

4.25E-05

RUF
CARROTS

4.80E-04

4.80E-04

. 1.02E-05

1.56E-04

1.08E-03

1.02E-05

1.56E-04

1.02E-05

PUF
TOMATOES

5.10-04

5.10-04

5.10-05

9.00E-04

2.70E-03

5.10-05

9.00E-04

5.10-05

References

Baes, C.F., III, R.D. Sharp, A.L. Sjoreen and R.W. Shor. 1984. A Review and Analysis of
Parameters for Assessing Transport of Environmentally Released Radio nuclides
through Agriculture. ORNL-5786. Oak Ridge, TN: Oak Ridge National Laboratory.
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CONCENTRATION-TOXICITY SCREEN AND CHEMICALS OF POTENTIAL
CONCERN SELECTION

A concentration-toxicity screen was performed in accordance with USEPA guidance (USEPA,
1989). The purpose of the screen is to identify chemicals in a particular medium that most likely
contribute significantly to the risk estimates. The screen is based on the maximum detected
concentrations and USEPA toxicity criteria as represented by reference doses for non-carcinogenic
effects and slope factors for carcinogenic effects. Individual chemical scores or risk factors are
calculated by dividing the maximum detected concentration by the reference dose or multiplying by
the slope factor. The individual risk factors are summed for a total risk factor and then the ratio of
the individual risk factors to the total risk factor approximates the relative risk of each individual
chemical. Chemicals with relative risk greater than 1% (0.01) are selected as chemicals of potential
concern (COPC). Chemicals with relative risks less than 1% are eliminated from the human health
evaluation.

The screen was performed using only oral toxicity criteria since no air quality data were
collected. However, since inhalation of respirable particulates is a pathway of concern, for those
chemicals with inhalation toxicity criteria a second concentration/toxicity screen was performed, but
not presented here, to determine if chemicals in a particular medium may be likely to contribute
significantly to the risk estimates for the inhalation pathway.

Chemicals with relative risks greater than 1% at any one area and that passed through the
screen at greater concentrations at other areas are also selected as COPCs.

Chemicals without toxicity criteria were selected as CPOC if they could not be eliminated
based on the other criteria (i.e., frequency of detection, background concentration, or nutrient
screening concentration); they are evaluated qualitatively in the human health evaluation.

The results of the screen, including the reason for selection or elimination as COPC where
not based solely on the screen, are presented on the following pages.

References

U.S. Environmental Protection Agency. 1989. Risk Assessment Guidance for
Superfund Volume I: Human Health Evaluation Manual (Part A). Interim Final.
EPA/540/1-89/002. Washington, DC: Office of Emergency and Remedial Response.
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CONCENTRATION/TOXICITY SCREEN AND SELECTION OF COPC
SURFACE SOIL AREA A

CHEMICAL

Acetone
Benzene
2-Butanone
Carbon Disulfide
Chloroform
1,2-Dichlorocthanc
I.l-Dichloroethene
1,2-Dichlorocthcnc (total)
Elhylbenzene
2-Hexanone
4-Methyl-2-PenUnone
Methylene Chloride
Tetnchloroelhene
Toluene
I.l.l-Trichloroelhane
rrichloroelhene
Acenaphthene
Acenaphlhylene
Anthracene
Benzo(frh.i)perylene
Fluoranthene
I luorene
fhenanthrene
Pyrene
Benzo(a)anlhracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Chrysene
Dibera(aJi)anlhficene
lndeno( 1 ,2,3-cd)pyrene
bis(2-ethylhexyl)phthalate
Carbazole
Dibenzofuran
Dielhylphthalale
Dimelhylphthalate
2-Methylnaphthalene
Naphthalene
fenlachlorophenol
total PCB«
Aluminum
Antimony
Arsenic
Barium

Frequency
of Detection

3 / 22
1 / 21
5 / 21
2 / 21
1 / 21
1 / 21
1 / 21
1 / 21
1 / 21
1 / 21
1 / 21
8 / 22
4 / 21
1 / 21
1 / 21
1 / 21
6 / 22
1 / 22

10 / 22
14 / 22
20 / 22

5 / 22
16 / 22
20 / 22
15 / 22
16 / 22
17 / 22
8 / 22

16 / 22
7 / 22

13 / 22
10 / 22
4 / 22
5 / 22
2 / 22
1 / 22
5 / 22
2 / 22
1 / 22
2 / 22

22 / 22
6 / 22

14 / 14
22 / 22

Detected Concentrations
Range
mg/kg

0.055 - 0.19
0.001

0.007 - 0.052
0.001 - 0.007

0.003
0.002
0.006
0004
0.008
0.007
0.003

0.001 • 0.022
0.001 - 0.039

0.005
0.006
0.003

0.064 - 0.64
O.OS

0.022 - 0.7
0.081 - 4.7
0.048 • 10
0.074 - 0.57
0.071 - 3.8
0052 - 7.3
0.068 - 3.1
0.043 - 3.9
0.058 - 10
0.081 • 1.5

0.09 - 4
0.065 - U
0.075 - 3.8
0051 - 16

0.09 - 1
0.046 - 0.83

O.I - 0.5
0.036

0.048 - 0.61
0.047 - 0.19

3.6
- 1.02

2140 - 16900
2.3 - 21.9
6.4 - 523

11J - 6400

Average
mg/Vg

6403
14
96
383

Oral Risk Relative Screen
Reference Factor Risk

Dose
mg/Vg-day

I.OOE-OI 1.90 0.00 NO
3.00E-03 0.33 0.00 NO
6.00E-OI 0.09 0.00 NO
I.OOE-OI 0.07 0.00 NO

IE-02 0.30 0.00 NO
3.00E-02 0.07 0.00 NO
9.00E-03 0.67 0.00 NO
9.00E-03 0.44 0.00 NO
I.OOE-OI 0.08 0.00 NO
4.00E-02 0.18 0.00 NO
8.00E-02 0.04 0.00 NO

6E-02 0.37 0.00 NO
IE-02 3.90 0.00 NO

2.00E-OI 0.03 0.00 NO
2.00E-02 0.30 0.00 NO
6.00E-03 0.50 0.00 NO

6E-02 10.67 0.00 NO
0.00 0.00 NO

3.00E-OI 2.33 0.00 NO
- 0.00 0.00 NO

4E-02 250 0.00 NO
4.00E-02 14.25 0.00 NO

0.00 0.00 NO
3E-02 243 0.00 NO

0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO

2.00E-02 800 0.00 NO
0.00 0.00 NO

4.00E-03 208 0.00 NO
8.00E-OI 0.63 0.00 NO

0.00 0.00 NO
4.00E-02 15.25 0.00 NO
4.00E-02 4.75 0.00 NO

3E-02 120 0.00 NO
2.00E-05 51000 0.02 YES
l.OOEtOO 16900 0.01 YES
4.00E-04 54750 0.02 YES
3.00E-04 1743333 0.57 YES

7E-02 91429 0.03 YES

Oral Weight of Risk Relative Screen
Slope Evidence Factor Risk
Factor Classification

(mg/kg-day)'
D 0.00 0.00 NO

2.9E-02 A 0.00 0.00 NO
D 0.00 0.00 NO

0.00 0.00 NO
6. IE-03 B2 0.00 0.00 NO

9.10E-02 B2 0.00 0.00 NO
6.00E-OI C 0.00 0.00 NO

0.00 0.00 NO
D 0.00 0.00 NO

0.00 0.00 NO
0.00 0.00 NO

7.50E-03 B2 0.00 0.00 NO
5.20E-02 WD 0.00 0.00 NO

D 0.00 0.00 NO
D 0.00 0.00 NO

1.IOE-02 pending 0.00 0.00 NO
D 0.00 0.00 NO
D 0.00 0.00 NO
D 0.00 0.00 NO
D 0.00 0.00 NO
D 0.00 0.00 NO
D 0.00 0.00 NO
D 0.00 0.00 NO
D 0.00 0.00 NO

7.30E-01 B2 2.26 0.00 NO
7JOE+00 B2 28.47 0.04 YES
7.30E-01 B2 7.30 0.01 YES
7.30E-02 B2 0.11 0.00 NO
7.30E-03 B2 0.03 0.00 NO
7JOE+00 82 9.49 0.01 YES
7.30E-01 B2 2.77 0.00 NO
1.40E-02 B2 0.22 0.00 NO
2.00E-02 B2 0.02 0.00 NO

D 0.00 0.00 NO
D 0.00 000 NO
D 0.00 0.00 NO
D 0.00 0.00 NO
D 0.00 0.00 NO

I.2E-OI B2 0.43 0.00 NO
2.00E*00 B2 2.04 0.00 NO

0.00 0.00 NO
0.00 0.00 NO

l.SOE+00 A 784.50 0.99 YES
0.00 0.00 NO

Background Screen
Average

Concentration
mg/kg

9790
1.6
63

49.0

2X
Avenge
mg/kg

19580
3.2

12.6
98.1

Nutrient
Screen

mg/kg

Other Reason for
Selection or
Elimination

YES; A carcinogen

NO; no loxcrit, low Pd

YES; no (merit. M

YES; no toxcrit, Pd

NO; no toxcrit. low f/d

NO; < 2X
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CONCENTRATION/TOXICITV SCREEN AND SELECTION OF COFC
SURFACE SOIL AREA A

CHEMICAL

Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper • .'.:; , . - ; - ••
Iron
Lead
Manganese
Magnesium
Mercury ' ,: ::',:^r
Nickel •••:wV,; • - , * . - : ..U'i*';
Potassium
Selenium
Silver
Sodium
Vanadium
Zinc
Cyanide

Frequency
of Detection

12 / 22
9 / 22

22 / 22
21 / 21
2 2 / 2 2
2 2 / 1 2 2
22 / 22
19 / 19
21 / 21
22 / 22
20S7 22
22i:.li;3X .
22 / 22
14 /• 19
9 / 16

22 / 22
22 / 22
22 / 22

5 / 22

Detected Concentrations
Range
mg/kg

0.22 - I.I
0.86 • 10.2
1040 - 145000

7.8 - 109
3.1 - 1560
5.8, - 1630

7610 - 124000
14.6 - 68»
72.5 - 1 1600
633 - 38200
0.05 - 3.5,

..•w:5J--.;:.*'-^llOO.-.:-
331 - 1340
1.5 - 149

0.39 - 34.3
35.3 - 3060

9.9 - 92.5
17.9 - 816
0.33 - 1.5

Average
mg/kg

0.49
4.42

22844
27

205
220

23931
139
1025
7098

ii.0.«,':'
,;fJ47'i-

794
17
10

439
24
216
0.61

Oral Risk Relative Screen
Reference Factor Risk

Dose
mg/kg-day
500E-03 220 0.00 NO
I.OOE-03 10200 0.00 NO

0.00 0.00 NO
IE+00 109 0.00 NO

6.00E-02 26000 0.01 YES
3.7E-02 44054 0.01 YES
3.00E-OI 413333 0.13 YES

- 0.00 0.00 NO
2.30E-02 504348 0.16 YES

0.00 0.00 NO
r:-'.ii,,*; •.,;:::.:-;, OJOO „ >'i;ftOOL,S;,NOr:t

. -IBM .:»!' jw: JJOOO ;r ••:* <i. 0.02 ' w-YES - -t
0.00 0.00 NO

5.00E-03 29800 0.01 YES
5E-03 6860 0.00 NO

0.00 0.00 NO
7.00E-03 13214 0.00 NO
3.00E-OI 2720 0.00 NO
2.00E-02 75 0.00 NO

Total Relative Risk: 3065023

Oral Weight of Risk Relative Screen
Slope Evidence Factor Risk
Factor Classification

(mg/kg-day)'1
4.30E+00 B2 4.73 0.01 YES

Bl 0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO

ND 0.00 0.00 NO
D 0.00 0.00 NO

0.00 0.00 NO
B2 0.00 0.00 NO
D 0.00 0.00 NO

0.00 0.00 NO
.AY .<•- ) , ••:;..«: ;i.:- D , ,-. . 0.00 , .,' 0.00 NO •-

0.00 0.00 NO
0.00 0.00 NO

D 0.00 0.00 NO
D 0.00 0.00 NO

0.00 0.00 NO
ND 0.00 0.00 NO
D 0.00 0.00 NO
D 0.00 0.00 NO

Total Relative Risk: 789.23

Background Screen
Average

Concentration
mg/kg

0.85
ND

1070.3
18.3
7.3

16.0
20591.4

24.3
2147.1
676.6
0.085

12.7
1427.3

2.00
0.47
75.0
25.2
43.9
0.23

2X
Average
mg/kg

1.7
ND

2140.6
36.7
14.5
32.0

41182.9
48.6

4294.3
1353.1

0.17
25.5

2854.6
4.00
0.94

149.9
50.4
87.8
0.46

Nutrient
Screen

mg/kg

>IE+06

100,000

>IE+06
.̂ r^

>IE+06

>IE+06

Other Reason for
Selection or
Elimination

NO;<2X

NO;<nsc

NO; < 2X
YES;nolowrH.>2X
NO;<2X
NO;<ii»e
YES; no merit, >2X ,

NO;<2X

YES; inhalation risk, >2X
NO; < nsc

no lotcrit - Oral (oxiciry information is not available.
2X - Two times average background.
nsc = Nutrient screening concentration.
inhalation risk = Chemical does not pass a similar inhalation concenlralion/toxicity screen.
Pd = Frequency of detection.
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CONCENTRATION/TOXICITY SCREEN AND SELECTION OF COPC
ALL SOIL AREA A

CHEMICAL

Acetone
Benzene
2-Butanone
Carbon Disulfide
Chloroform
1,2-Dichloroelhane
1,1-Dichloroethene
1,2-Dichloroethene (total)
Elhylbenzene
2-Hexanone
4-Methyl-2-PenUnone
Methylene Chloride
retrachloroethene
Toluene
U.I-TrichloroeUiane
Trichloroethene
Aceniphthene
Aceiuphlhylene
Anthncene
Benzof.g.h.Opetylenc
Fluoranthene
Fluorene
Phenanthrene
Pyrene
Benzo(a)anthracene
Benzo(a)pyieiw
Benzo(b)fluonnlhene
Benzo(k)fluoranihen«
Chrysene
Dibenz(aji)uilhncene
lndeno(UJ-cd)pyirne
bis(2-elhylhexyl)phlhalate
Bulylbenzylphthalate
Carbazole
Dibenzofuran
Di-n-butylphthalale
Di-n-octylphlhalate
3,3'-Dichlorobenzidine
Dielhylphthalate
Dimelhylphthalate
2-Methylnaphthalene
Naphthalene
Pentachlorophenol
tout rcBs

Frequency
of Detection

5 /34
1 134
9 /34
5 /34
1 /34
1 /34
1 /34
3 /34
2 /34
2 /34
1 /34
9 /3S
5 134
I /34
2 /34
1 /34

11 /35
1 /35

15 /35
23/35 •
32 /35
10 /35
26/35
32 /35
22 /35
26/35
28 /35
1 1 / 3 5
27 /35
10/35
21/35
12 /35

1 /35
7 /35
9 /35
1 /35
1 /35
1 /35
2 /35
1 /35
7 /35
7 /35
1 /34
2 /35

Detected Concentrations
Range
mg/kg

0.06 -0.19
0.001

0.01 -0.052
0 - 0.007

0.003
0.002
0.006

0 - 0.014
0.01 -0.01
0.01 -0.008

0.003
0 - 0.022
0 - 0.045

0.005
0.01 - 0.006

0.003
0.06 - 3.8

0.05
0.02 - 2.4
0.04 - 6.9
0.03 - 26
0.07 - 3.1
0.03 - 33
0.03 - 28
0.07 - 9.9
0.04 - 3.9
0.03 - 14
0.08 - 1.5
0.02 • 11
0.07 - IJ
0.02 - 63
0.05 - 16

0.38
0.06 - 1
0.05 - 0.83

0.38
0.38
0.38

O.I -0.5
0.036

0.05 - 4.6
0.05 - 0.74

3.6
0.34 - 1.02

Average
mg/kg

Oral Risk Relative Screen
Reference Factor Risk

Dose
mg/kg-day
I.OOE-01 1.90 0.00 NO
3.00E-03 0.33 0.00 NO
6.00E-OI 0.09 0.00 NO
l.OOE-OI 0.07 0.00 NO

IE-02 0.30 0.00 NO
3.00E-02 0.07 0.00 NO
9.00E-03 0.67 0.00 NO
9.00E-03 1.56 0.00 NO
l.OOE-OI 0.10 0.00 NO
4.00E-02 0.20 0.00 NO
8.00E-02 0.04 0.00 NO

6E-02 0.37 0.00 NO
IE-02 4.50 0.00 NO

2.00E-OI 0.03 0.00 NO
2.00E-02 0.30 0.00 NO
6.00E-03 0.50 0.00 NO

6E-02 63.33 0.00 NO
0.00 0.00 NO

3.00E-01 8.00 0.00 NO
0.00 0.00 NO

4E-02 650 0.00 NO
4OOE-02 77.5 0.00 NO

0.00 0.00 NO
3E-02 933 0.00 NO

0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO

2.00E-02 800 0.00 NO
2.00E-01 1.90 0.00 NO

0.00 0.00 NO
4.00E-03 208 0.00 NO
l.OOE-OI 3.80 0.00 NO
2.00E-02 19 0.00 NO

0.00 0.00 NO
8.00E-OI 0.63 0.00 NO

0.00 0.00 NO
4.00E-02 115 0.00 NO
4.00E-02 18.5 0.00 NO

3E-02 120 0.00 NO
2.00E-05 51000 0.02 YES

Oral Weight of Risk Relative Screen
Slope Evidence Factor Risk
Factor Classification

(mg/kg-day)1

D 0.00 0.00 NO
2.9E-02 A 0.00 0.00 NO

D 0.00 0.00 NO
0.00 0.00 NO

6. IE-03 B2 0.00 000 NO
9.10E-02 B2 000 0.00 NO
6.00E-OI C 0.00 0.00 NO

0.00 0.00 NO
D 0.00 0.00 NO

0.00 0.00 NO
0.00 0.00 NO

7.50E-03 B2 0.00 0.00 NO
5.20E-02 WD 0.00 0.00 NO

D 0.00 0.00 NO
D 0.00 0.00 NO

I.IOE-02 pending 0.00 0.00 NO
D 0.00 0.00 NO
D 0.00 0.00 NO
D 0.00 0.00 NO
D 0.00 0.00 NO
D 0.00 0.00 NO
D 0.00 0.00 NO
D 0.00 0.00 NO
D 0.00 0.00 NO

7JOE-01 B2 7.23 0.01 YES
7.30E+00 B2 28.47 0.04 YES
7JOE-OI B2 10.22 0.01 YES
7.30E-02 B2 0.11 0.00 NO
7.30E-03 B2 0.08 0.00 NO
7JOE-HX) B2 9.49 0.01 YES
7 JOE-01 B2 4.60 0.01 YES
1.40E-02 B2 0.22 0.00 NO

C 0.00 0.00 NO
2.00E-02 B2 0.02 000 NO

D 0.00 0.00 NO
D 0.00 0.00 NO

0.00 000 NO
45E-OI B2 0.17 0.00 NO

D 0.00 0.00 NO
D 0.00 0.00 NO
D 0.00 0.00 NO
D 0.00 0.00 NO

I.2E-OI B2 0.43 0.00 NO
2.00E+00 B2 2.04 0.00 NO

Background Screen
Average

Concentration
mg/kg

2X
Average
mg/kg

Nutrient
Screen

Other Reason for
Selection or
Elimination

YES; A carcinogen

NO; no loxcrit, low 0d

YES; no (merit, GU

YES; no toxcrit, ffd

NO; no loxcril. low f/d



CONCENTRATION/TOXICITY SCREEN AND SELECTION OF COPC
ALL SOIL AREA A

CHEMICAL

Aluminum
Antimony
Annie
Barium
Beryllium
Cadmium
Calcium
uhrofnium
CoWt ;
Copper
Iron
LouV.r "^W"'*1-'"'- ••*'.'*•
Manganese
Magnesium
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Vanadium
Zinc
Cyanide

Frequency
of Detection

35 /35
9 135

24/24
35/33
16 /35
15 /35
35 /35
33 /33
35/35
J5 / 35
35 /3S
UfU i
34 /34
35 /35
30 /35
35 /35
35 /35
22/30
11/23
35 /35
35 735
35 /35

7 /35

Detected Concentrations
Range
mg/kg

1050 - 20300
2.3 - 21.9
2.2 - 523

11.3 -6400
0.22 - I.I
0.63 - 10.2
812 - 145000
7.8 - 109
3.1 - 1560 ,
5.8 - 1(30

4600 - 124000
"W;? 681 ; - . ; ' • .
46.9 • 11600
633 • 38200

0.05 - 3.5
5.8 - 1100
331 - 6070
1.1 - 149

OJ9 - 34.3
32 - 3060

8.1 -92.5
143 • 816
0.31 - 1.5

Average
mg/kg

6022
13.5
71J
259
0.47
4.06
16908
25.9
135;
157

19449
.••sjIMift

6S8
5584
0.48
102
928
13.1
8.36
331
22.1
181
0.52

Oral Risk Relative Screen
Reference Factor Risk

Dose
mg/kg-day
l.OOE+00 20300 0.01 YES
4.00E-04 54750 0.02 YES
3.00E-04 1743333 0.57 YES

7E-02 91429 0.03 YES
5.00E-03 220 0.00 NO
I.OOE-03 10200 0.00 NO

0.00 0.00 NO
IE+00 109 0.00 NO

6.00B-02 26000 0.01 YES
3.7E-02 44054 0.01 YES
3.00E-OI 413333 0.13 YES
Jk*:^*jjii*; 0.00 . , \ iOjQO •*«' NO . .
2.30E-02 504348 0.16 YES

0.00 0.00 NO
0.00 0.00 NO

2E-02 55000 0.02 YES
0.00 0.00 NO

5.00E-03 29800 0.01 YES
5E-03 6860 0.00 NO

0.00 0.00 NO
7.00E-03 13214 0.00 NO
3.00E-OI 2720 0.00 NO
2.00E-02 75 0.00 NO

Total Relative Risk: 3069775

Oral Weight of Risk Relative Screen
Slope Evidence Factor Risk
Factor Classification

(mg/kg-day)'1

0.00 0.00 NO
0.00 000 NO

I.SOE+00 A 785 0.99 YES
0.00 0.00 NO

4.30E+00 B2 4.73 0.01 YES
Bl 0.00 0.00 NO

0.00 0.00 NO
0.00 0.00 NO

ND 0.00 0.00 NO
D 0.00 0.00 NO

0.00 0.00 NO
.H*is...^=.K-j-rf.'°i,,s"BI'--'- 0.00- 0.00 '•'NO

D 0.00 0.00 NO
0.00 0.00 NO

D 0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO

D 0.00 0.00 NO
D 0.00 0.00 NO

0.00 0.00 NO
ND 0.00 0.00 NO
D 0.00 0.00 NO
D 0.00 0.00 NO

Total Relative Risk: 789.2

Background Screen
Average

Concentration
mg/kg
9790

1.6
6.3

49.0
0.85
ND
1070
18.3
7.3
16.0

20591
24 3 ,
2147
677

0.085
12.7
1427

2
0.47
75.0
25.2
43.9
0.23

2X
Average
mg/kg
19580

3.2
12.6
98.1
1.7
ND

2141
36.7
14.5
32.0

41183
48.6
4294
1353
0.17
25.5
2855

4
0.94
150

50.4
87.8
0.46

Nutrient
Screen

>1E+06

100,000
• ••:::'$•.

>1E406

>IE+06

>IE4«6

Other Reason for
Selection or
Elimination

NO; < 2X

NO; < 2X

NO;<iuc

NO;<2X
YES;Mta«tit,>2X Vt
NO;<2X
NO;<nsc
YES; no toxcrit, >2X •

NO; < 2X

YES; inhalation rilk. >2X
NO; < nsc

CO
o
to

no toxcrit - Oral loxicity information is not available.
2X - Two limes average background.
nsc - Nutrient screening concentration.
inhalation risk - Chemical does not pass a similar inhalation concentration/loxicity screen.
f/d - Frequency of detection.

CO
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CONCENTRATIONm>XICITY SCREEN AND SELECTION OF COPC
SURFACE SOIL AREA B

CHEMICAL

Acetone
Benzene
2-Butanone
4-Methyl-2-Pentanone
Methylene Chloride
Benzo(gji,i)perylene
Fluoranthene
UlCIIUltlllCllC
Pyrene
9cnzo(a)inthraccfie
9ci U4>(a)p yi cue
Benzo(b)nuoianlhene
Benzo(k)fluoniillKne
Chryjene
lndeno( 1 J J<d)pyrene
>is(2-e1hylhexyl)phthal»te
Bulylbenzylphthalate
l)i n bulylphlhalale
total PCBs
4. 4'- DOT
Endrin
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Vfanganesc
Magnesium
Mercury
Nickel

Frequency
of Detection

2 19
1 19
2 19

19
19
19
19
19 .•
19
19
19
19
19
19
19
19
19
19
19
19
16

9 19
8 19
919
9 19
5 19
6 19
9 19
9 19
9 19
919
9 19
919
9 19
9 19
7 19
9 19

Detected Concentrations
Range
mg/kg

0.01 -0.056
0.004

0.004 - 0.014
0.017

0.003 - 0.016
0.083

0.064 • 0.24
, 0-072

0.086 - 0.21
0.092
0.12
0.5
0.12
0.19
0.11
0.1
0.031
0.017

0.037 - 0.51
001
0.005

3690 - 56600
1.4 - 416
10. 1790

22.3 -313
0.29 - 0.82

1.3 -8
285 - 11200
9.3 - 93.7
42 -4660

14.8 - 2160
16800 - 2E+05

30.6 - 3710
155 - 5680

1400 - 94000
0.17 - 1.8
6.9 - 28900

Average
mg/kg

12792
70.95
378
109

052
4.57
3960
28.22
555
544

44944
753

13421
1185
0.62
3262

Oral Risk Relative Screen
Reference Factor Risk

Dose
mg/kg-day

I.OOE-OI 0.56 0.00 NO
3.00E-03 1.33 0.00 NO
6.00E-OI 0.02 0.00 NO
8.00E-02 0.21 0.00 NO

6E-02 0.27 0.00 NO
0.00 0.00 NO

4E-02 6.00 0.00 NO
- 0.00 0.00 NO

3E-02 7.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO

2.00E-02 5.00 0.00 NO
200E-OI 0.26 0.00 NO
l.OOE-01 0.17 0.00 NO
2.00E-05 25500 0.00 NO
5.00E-04 20 0.00 NO
3.00E-04 17.67 0.00 NO
I.OOE+00 56600 0.01 YES
4.00E-04 1040000 0.11 YES
3.00E-04 5966667 0.62 YES

7E-02 4471 0.00 NO
5.00E-03 164 0.00 NO
I.OOE-03 8000 0.00 NO

0.00 0.00 NO
IE+<K) 93.7 0.00 NO

6.00E-OJ 77667 0.01 YES
3.7E-02 58378 0.01 YES
3.00E-01 643333 0.07 YES

0.00 0.00 NO
2.30E-02 246957 0.03 YES

0.00 0.00 NO
0.00 0.00 NO

2E-02 1445000 0.15 YES

Oral Weight of Risk Relative Screen
Slope Evidence Factor Risk
Factor Classification

(mg/kg-day)''
D 0.00 0.00 NO

2.9E-02 A 0.00 0.00 NO
D 0.00 0.00 NO

0.00 0.00 NO
7.50E-03 B2 0.00 0.00 NO

D 0.00 0.00 NO
D 0.00 0.00 NO
D 0.00 0.00 NO
D 0.00 0.00 NO

7.30E-OI B2 0.07 0.00 NO
7.30E+00 B2 0.88 0.00 NO
7.30E-OI B2 0.37 0.00 NO
7.30E-02 B2 0.01 0.00 NO
7.30E-03 B2 0.00 0.00 NO
7.30E-OI B2 0.08 0.00 NO
I.40E-02 82 0.00 0.00 NO

C 0.00 0.00 NO
D 0.00 0.00 NO

2.00E+00 B2 1.02 0.00 NO
3.40E-01 B2 0.00 0.00 NO

D 0.00 0.00 NO
000 0.00 NO
0.00 0.00 NO

1.50E+00 A 2685 1.00 YES
0.00 0.00 NO

4.30E+00 B2 3.53 0.00 NO
Bl 0.00 0.00 NO

0.00 0.00 NO
0.00 0.00 NO

ND 0.00 0.00 NO
D 000 0.00 NO

0.00 0.00 NO
B2 0.00 0.00 NO
D 0.00 0.00 NO

0.00 0.00 NO
D 0.00 0.00 NO

0.00 0.00 NO

Background Screen
Average

Concentration
mg/kg

9790
1.6
6.3

49.0
0.85
ND
1070
18.3
7.3
16.0

20591
24.3
2147
677

0.085
12.7

2X
Average
mg/kg

19580
3.2
12.6
98.1
1.7
ND

2141
36.7
14.5
32.0

41183
48.6
4294
1353
0.17
25.5

Nutrient
Screen

>1E+06

100.000

>IE406

Other Reason for
Selection or
Elimination

YES; A carcinogen

YES! no toxcrit

YES; no toxciil

NO; < 2X

NO;<nsc

YES;>2X

NO; < 2X
YES; no toxcrit, >2X



CONCENTRATION/TOXICrTY SCREEN AND SELECTION OF COPC
SURFACE SOIL AREA B

CHEMICAL

Potassium
Selenium
Silver
Sodium
Vanadium
Zinc
Cyanide

Frequency
of Detection

9 19
9 /9
7 11
8 19
9 19
9 19
2 19

Detected Concentrations
Range
mg/kg

419 - 1800
1.5 - 33.1

0.69 - 103
35.7 - 36500
14.2 - 52.8
39.8 - 1270
0.46 - 0.56

Average
mg/kg

852
6.98
26

4657
29.51
305
0.51

Oral Risk Relative Screen
Reference Factor Risk

Dose
mg/kg-day

0.00 000 NO
5.00E-03 6620 0.00 NO

5E-03 20600 0.00 NO
0.00 0.00 NO

7.00E-03 7543 0.00 NO
300E-OI 4233 0.00 NO
2.00E-02 28 0.00 NO

Total Relative Risk: 961 1913

Oral Weight of Risk Relative Screen
Slope Evidence Factor Risk
Factor Classification

(mg/kg-day)''
000 0.00 NO

D 0.00 0.00 NO
D 0.00 0.00 NO

0.00 0.00 NO
ND 0.00 0.00 NO
D 0.00 0.00 NO
D 0.00 0.00 NO

Total Relative Risk: 2689

Background Screen
Average

Concentration
mg/kg
1427

2
0.47
74.96
25.2
43.89
0.23

2X
Average
mg/kg
2855

4
0.94

149.92
50.4

87.771429
0.46

Nutrient
Screen

>IE+06

>IE+06

Other Reason for
Selection or
Elimination

NO; < 2X

YES; mhllattoo risk, >2X
NO;<rac

no loxcril» Oral toxicity information is not available.
2X = Two limes average background.
nsc - Nutrient screening concentration.
inhalation risk - Chemical does not pass a similar inhalation concentration/toxicity screen.
Pd - Frequency of detection

CO
o
to

Go



CONCENTRATION/TOXICITY SCREEN AND SELECTION OF COPC
ALL SOIL AREA B

CHEMICAL

Acetone
Benzene
2-Butanonc
4-Melhyl-2-Pentanone
Melhylene Chloride
Bem»(fcM|>eiylene
Fluoranthenc
Pheranthrene ': , ' -
Pyrene
3enzo(a)anthracene
Benzo(a)pvren6
Benzo(b)nuonndKne
Benzo(k)fluonurihene
Chtysene
Indeno( 1 ,2,3-cd)pyrene
bis(2-ethylhexyl)phthalate
Butylbenzylphthalate
Di-n-butylphthala(e
total PCBs
4,4'-DDT
Endrin
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Frequency
of Detection

2 / 12
1 / 1 2
2 / 12
1 / 12
2 / 12
1 / 12
3 /I2
2 / U
3 /I2
2 / 12
2 / 12
1 /I2
1 / 12
2 / 12
1 / 12
2 / 12
1 / 12
1 / 12
4 / 12
1 / 12
1 /7

12 / 12
10/12
12 M2
12 / 12
7 / 12
6 / 12

12 / 12
12 / 12
12 / 12
12 / 12
12 / 12

Detected Concentrations
Range
mg/kg

001 - 0.056
0.004

0.004 - 0.014
0.017

0.003 - 0.016
0.083

0.064 - 0.24
0.072 -0.084
0.086 • 0.21
0.06S - 0.092
0.077 - 0.12

0.5
0.12

0.09 - 0.19
0.11

O.I - 0.31
0.051
0.017

0037 - 0.51
001
0.0053

3690 - 56600
1.4 - 416
i.t - 1790

19.5 - 313
0.29 - 0.82

1.3 • 8
285 - 11200
9.3 - 93.7
2.5 - 4660

6 -2160
16800 • 193000

Average
mg/Vg

--*,' '•!".: :' ;•

11583
57.3
288
98.2
0.53
4.6

3069
27.7
419
459

39483

Oral Risk Relative Screen
Reference Factor Risk

Dose
mg/kg-day

IOOE-01 0.56 0.00 NO
3.00E-03 1.33 0.00 NO
600E-OI 0.02 0.00 NO
800E-02 0.21 0.00 NO

6E-02 0.27 0.00 NO
0.00 0.00 NO

4E-02 6.00 0.00 NO
•* 0.00 0.00 NO

3E-02 7.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO
000 0.00 NO

2.00E-02 15.5 0.00 NO
2.00E-OI 0.26 0.00 NO
I.OOE-OI 0.17 0.00 NO
2.00F.-05 25500 0.00 NO
5.00E-04 20 0.00 NO
3.00E-04 17.7 0.00 NO
I.OOE+00 56600 0.01 YES
4.00E-04 1040000 0.11 YES
3.00E-04 5966667 0.62 YES

7E-02 4471 0.00 NO
5.00E-03 164 0.00 NO
l.OOE-03 8000 0.00 NO

0.00 0.00 NO
IE+00 93.7 0.00 NO

6.00E-02 77667 0.01 YES
3.7E-02 58378 0.01 YES
3.00E-OI 643333 0.07 YES

Oral Weight of Risk Relative Screen
Slope Evidence Factor Risk
Factor Classification

(mg/kg-day)1

D 0.00 0.00 NO
2.9E-02 A 0.00 0.00 NO

D 0.00 0.00 NO
0.00 0.00 NO

7.50E-03 B2 0.00 0.00 NO
•. - D 0.00 0.00 NO

D 0.00 0.00 NO
D 0.00 0.00 NO
D 0.00 0.00 NO

7.30E-01 B2 0.07 0.00 NO
7.30E+00 B2 0.88 0.00 NO
7.30E-OI B2 0.37 0.00 NO
7.30E-02 B2 0.01 0.00 NO
7.30E-03 B2 0.00 0.00 NO
7.30E-OI B2 0.08 0.00 NO
I.40E-02 B2 000 0.00 NO

C 0.00 0.00 NO
D 0.00 0.00 NO

2.00E+00 B2 1.02 0.00 NO
3.40E-01 B2 0.00 0.00 NO

D 0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO

UOE-KJO A 2685 1.00 YES
0.00 0.00 NO

4.30E+00 B2 3.5 0.00 NO
Bl 0.00 0.00 NO

0.00 0.00 NO
0.00 0.00 NO

ND 0.00 0.00 NO
D 0.00 0.00 NO

0.00 0.00 NO

Background Screen
Average

Concentration
mg/kg

9790
1.6
6.3

49.0
0.85
ND
1070
183
7.3
16.0

20591

2X
Average
mg/kg

19580
3.2

12.6
98.1

1.7
ND

2141
36.7
14.5
320

41183

Nutrient
Screen

>IE+06

100,000

Other Reason Tor
Selection or
Elimination

YES;Acarcino|en

YES;noU»cril ,

YBftmtmcrit :• -

NO; < 2X

NO;<nsc

NO; < 2X
U)
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CONCENTRATION/TOXICITY SCREEN AND SELECTION OF COPC
ALL SOIL AREA B

CHEMICAL

Lead
Manganese
Magnesium
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Vanadium
Zinc
Cyanide

Frequency
of Detection

12/12
12/12
12 /I2
8 /12

12/12
12 /I2
IO/ 12
7 / 8

II / 12
12 / 12
12 / 12
2 / 12

Detected Concentrations
Range
mg/kg

2.7-3710
155-56*0
913 -94000

0.09 - 1.8
5.8 - 28900
419 - 1850
1.3 - 33.1

O.W- 103 .
35.7 - 36500
13.7 - 52.8
15.4 - 1270
0.46 • 0.56

Average
mg/kg

575
10491
951
OJ5
2464
893
6.41

"• ;26
3438

29
242
0.51

Oral Risk Relative Screen
Reference Factor Risk

Dose
mg/kg-day

0.00 0.00 NO
2JOE-02 246957 0.03 YES

0.00 0.00 NO
0.00 0.00 NO

2E-02 1445000 0.15 YES
0.00 0.00 NO

5.00E-03 6620 0.00 NO
5E-03 20600 0.00 NO

0.00 0.00 NO
7.00E-03 7543 0.00 NO
3.00E-OI 4233 0.00 NO
2.00E-02 28 0.00 NO

Total Relative Risk: 9611924

Oral Weight of Risk Relative Screen
Slope Evidence Factor Risk
Factor Classification

(mg/kg-day)'
B2 0.00 0.00 NO
D 0.00 0.00 NO

0.00 0.00 NO
D 0.00 0.00 NO

0.00 0.00 NO
0.00 0.00 NO

D 0.00 0.00 NO
- D 0.00 0.00 NO

000 0.00 NO
ND 0.00 0.00 NO
D 0.00 0.00 NO
D 0.00 0.00 NO

Total Relative Risk: 2689

Background Screen
Average

Concentration
nig/kg
24.3
677

2147
0.085
12.7
1427
2.00
0.47
75.0
25.2
43.9
0.23

2X
Average
mg/kg

48.6
1353
4294
0.17
25.5
2855
4.00
0.94
150

50.4
87.8
0.46

Nutrient
Screen

>IE+06

>1E+06

>IE+06

Other Reason for
Selection or
Elimination

YBS;noloxCTit,:>2X

NO;<2X
YES;toMxcrit.>2X

NO;<2X

YES; Inflation risk, >2X
NO; < nsc

no toxcrit- Oral toxicity information is not available.
2X = Two limes average background.
nsc « Nutrient screening concentration.
inhalation risk - Chemical does not pass a similar inhalation concentration/toxicity screen.
Pd = Frequency of detection.
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CONCCNTRATION/TOXICITY SCREEN AND SELECTION OF COrC
SURFACE SOIL AREA BAC

CHEMICAL

Acetone
2-Bulanone
2-Hraanone
Melhylene Chloride
Anthracene
tanoUMOTlM
FhMnMhcne
Fluorcne
rtwMMnfM • * •; <• *•
Pyfcnc
Beuo(t)iMhrace)M
BauoU)pyKM
Bouo(b)fliKn«diaie
BauoWfliiomltKBe
Chjnaie
liideMIAl-aQpme
ji«(2-ethylrieiyl)prithal«ie
Butylbenzylphthllate
Carbazole
Di-n-butylphthalate
Naphthalene
toulKBi
Endrin
Aluminum
Antimony
Aneiric
Barium
Beryllium
Cadmium
Calcium
[Chromium
jfc*
*w . .,.„.. ._.*.,„.,
Ira
Lad
MvigBneie ••'

Fiequency
of Detection

1 / 19
1 / 19
1 / 19
1 / 19
4 / 19
7 /!»

II / 19
1 / 19
1 / l»

1 1 / 1 9
7 / 19
6 / 19

II / 19
1 / 19

11 / 19
1 / 19
2 / 19
1 / 19
1 / 19
1 / 19
1 / 19

10 / II
2 / 12

19 / 19
14 / 19
16 / 17
19 / 19
9 / 19

1} / 19
19 / 19
19 / 19
19 / 19
19 / 19
19 / 19
13 / 19
II / II

Detected Concentrations
Range
mg/kg

0011
000}
0001
0004

0 02 . 0 066
0.04 -0.31
0.07 - 0.39

0047
0.03-0.4
0.07 - 0 12
0 03 - 0.36
0.01 - 0.39
0.09 - 1

037
0.04 - 0.4
0.03 - 0 23
0 12 -014

01
0021
0058
0045

0.13- 13.19
0 04 - 0 07
39J - 27700
7.1 -3«IO

2 -6300
133 - IS20
0 59 - 1.3

14 - 2 1 9
109 - 47100
91 - 1620
31 -4620

3 -4610
7920-313000

4 - 19600
37.1 -90000

Average
nig/kg

• x

9354
431
1074
337
3
9

9134
140
567
1166

13001
2790
2151

Oral Risk Relative Screen
Reference Factor Risk

Dow
mg/kg-day
IOOE-01 Oil 000 NO
600E-OI 001 000 NO
400E-02 003 000 NO

6E-02 007 000 NO
300E-OI 022 000 NO
, - .0.00 0.00 NO

4E-02 14.73 0.00 NO
4.00E-02 III 0.00 NO
i -, .0 .00 0.00 NO
3E-02 27 0.00 NO

0.00 0.00 NO
000 0.00 NO
000 0.00 NO
0.00 0.00 NO
0.00 0.00 NO
000 000 NO

200E-02 700 000 NO
200E-OI 030 000 NO

000 000 NO
IOOE-01 051 000 NO
400E-02 1125 000 NO
2.00B-05 794500 002 YES
300E-04 233 000 NO
1 OOE*00 27700 0 00 NO
4006-04 14023000 0.33 YES
JOOE-04 21000000 049 YES

7E-02 26000 000 NO
5006-03 1700 000 NO
IOOE-03 21900 000 NO

000 000 NO
IE tOO 1620 000 NO

600B-02 77000 0.00 NO
37E-02 124593 0.00 NO
300B-01 10433)3 0.02 YES

- 000 0.00 NO
2.30B-02 39I3O43 0.09 YES

Oral Weight of Risk Relative Screen
Slope Evidence Factor Risk
Factor Classification

(mg/kg-day)'
D 000 000 NO
D 000 000 NO

000 000 NO
730E-03 B2 000 000 NO

D 000 000 NO
D 0.00 0.00 NO
D 000 000 NO
D 000 000 NO

• •• •* ;•.:•: >:„;:., D -..,., 0.00 - 0.00 NO
D 000 000 NO

73OE-OI B2 026 000 NO
7.30B-KM B2 215 000 NO
7306-01 B2 073 000 NO
7306-02 B2 003 000 NO
7306-03 B2 0.00 0.00 NO
7.30B-OI B2 Oil 000 NO
MOB-02 B2 000 000 NO

C 000 000 NO
200E-02 B2 000 000 NO

D 000 000 NO
D 000 000 NO

200E*flO 82 3171 000 NO
D 000 000 NO

000 000 NO
000 000 NO

I.SOB-MX) A 9430 1.00 YES
000 000 NO

4 JOE'00 B2 3655 000 NO
Bl 000 000 NO

000 000 NO
000 000 NO

NO o.oo o.oo NO
D 0.00 0.00 NO

000 000 NO
B2 000 0.00 NO
D 0.00 0.00 NO

Background Screen
Average

Concentration
mg/kg

9790
16
63
49

085
ND
1070
1133
7.27
16

20591
24

677

2X
Average
mg/kg

19310
32
126
91
1 7
ND

2141
37
15
32

41113
49

1353

Nutrient
Screen

>IE*«6

100,000

Other Reason for
Selection or
Elimination

YBSi»«OMltl,Od < • • - - .

YBS;»0«otcA,W • .

YES;>2X
YES.eoecatAre«A,:>2X

YES:>JX
YES;>2X

to



CONCENTRATION/TOXICITY SCREEN AND SELECTION OF COtC
SURFACE SOIL AREA B4C

CHEMICAL

Magnesium
Merary
«ckd
Potassium
Selenium
iihnr
Sodium
rhtUHm
Vanadium
Zinc
Cyanide

Frequency
of Detection

19 / 1*
17/19
19 / l»
19 / 19
12 / 17
is in
II / 19
1/19

17 / 19
19 / 19
10 / 19

Detected Concentrations
Range
mf/k|

901 -MID
005-1.4
3.1 -22000
354 - 2510
2.2 • 140

OJ9-II4
259 . 16600
3.6 . 22.7

12 1 - 165
17 3 - 2900
031 - 23

Average
ing/kg

13676
2

1540
912
44
42

1952
10.2
45
679
073

Oral Risk Relative Screen
Reference Factor Rilk

Doae
mfkg-day

0.00 000 NO
0.00 0.00 NO

2B-02 1100000 0.0) YES
000 000 NO

300E-03 2*000 000 NO
SMJ ' • 22*00 ', 0.09 NO

0.00 0.00 NO
IOOe-05 - 2*3750 001 YES
700E-03 23571 000 NO
300E-OI 9667 000 NO
200E-02 115 000 NO

Tout Rcluivc Risk 42S2438I

Oral Wei|ht of Risk Relative Screen
Slope Evidence Factor Ri»k
Factor Clanincation

(mfAf-dajr)-'
000 000 NO

D 0.00 0.00 NO
000 000 NO
000 000 NO

O 000 000 NO
: - D 0.00 0.00 NO

000 0.00 NO
D 000 000 NO

NO 000 000 NO
D 000 000 NO
D 000 000 NO

Total Relative Risk 9487

Background Screen
Average

"**»
2147
0.09

13
1427
200
0.47
75
II

252
44

023

2X
Average
mf/k,
4294
O.IT
25

2155
400
0.94
ISO
22
504
88

046

Nutrient
Screen

>IE+O6

>IE«06

>IE«O6

Other Reason for
Selection or
Elimination

NO.<nc
YES:i»tanitt.>2X

NO. <mc

YB* WMUo* risk, nvc m Alt* A, > 2X
NO, < nsc

no loxcrit = Oral loxicity infomution ii not available
2X - Two limes iverefe backfround
nsc " Nutrient screening concentration
inhalation risk - Chemical does not pass • similar inhalation concentration/toxicity screen
f/d • Frequency of detection

to
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CONCENTRATION/TOXICITY SCREEN AND SELECTION OF COPC
ALL SOIL AREA BAC

CHEMICAL

Acetone
2-Bulanone
2-Hcxanonc
Melhylene Chloride
Toluene
Anthracene
Benzo(g,h,i>perylene
riuoranthene
Fluorene
Phenanthrene
Pyrene
Benzo(a)anlhracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)f1uoranlheiK
Chrysene
lndeno( 1 ,2,3-cd)pyrene
bis(2-elhylhexyl)phlhalate
Butylbenzylphlhalale
Carbazole
Di-n-butylphthalate
Naphthalene
total PCBs
Endrin
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Manganese

Frequency
of Detection

4 /37
2 /37
i /37
3 /37
1 /37
4 /37

10/37
15 /37

1 /37
12 / 37
14 /37
9 /37
7 /37

14 /37
1 /37

15 /37
9 /37
4 /37
1 /37
1 /37
1 /37
1 /37

12 /35
2 /25

37 /37
24 /37
31 /34
37 /37
14 /37
18 /37
37 /37
37 /37
36 /37
36 /36
37/37
29 /37
35 /35

Detected Concentrations
Range
mg/kg

0 01 - 0.05
0 - 0.012

0.001
0 -0.004

0.001
0.02 - 0 066
0.04 - OJl
0.03 - 0.59

0.047
0.03 - 0.46
0.06 - O.S2
0.04 - 0.36
0.08 - 0.39
0.09 - 1

0.37
0.04 - 0.4
0.05 • 0.25
0.07 - 0.29

O.I
0.021
0.058
0045

0.07 - 15.89
0.04 - 0.07
393 - 27700
1.3 - 5610
1.4 - 6300

12.8 - 1820
0.23 - 8.5
0.65 - 179

98 - 47800
8.4 - 1620
1.7 - 4620

2 - 4610
5730 - 3E-H)5

3.2 - 19600
57.1 - 90000

Average
mg/kg

7844
337
730
198
1.99

16.67
5915

83
313
694

56324
1542
1987

Oral Risk Relative Screen
Reference Factor Risk

Dose
mg/kg-day

I.OOE-OI 0.50 0.00 NO
600E-OI 0.02 0.00 NO
4.00E-02 0.03 0.00 NO

6E-02 0.07 0.00 NO
2.00E-OI 0.01 0.00 NO
3.00E-OI 0.22 0.00 NO

0.00 0.00 NO
4E-02 14.75 0.00 NO

4.00E-02 1.18 0.00 NO
0.00 0.00 NO

3E-02 27.33 0.00 NO
0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO

2.00E-02 14.50 0.00 NO
2.00E-01 0.50 0.00 NO

0.00 0.00 NO
l.OOE-01 0.58 0.00 NO
4.00E-02 1.13 0.00 NO
2.00E-05 794500 0.02 YES
3.00E-04 233 0.00 NO
I.OOE+00 27700 0.00 NO
4.00E-04 14025000 OJ3 YES
3.00E-04 21000000 0.49 YES

7E-02 26000 0.00 NO
5.00E-03 1700 0.00 NO
l.OOE-03 179000 0.00 NO

0.00 0.00 NO
IE+00 1620 0.00 NO

6.00E-02 77000 0.00 NO
3.7E-02 124595 0.00 NO
3.00E-01 1043333 0.02 YES

0.00 0.00 NO
2.30E-02 3913043 0.09 YES

Oral Weight of Risk Relative Screen
Slope Evidence Factor Risk
Factor Classification

(mg/kg-day)'
D 0.00 0.00 NO
D 000 0.00 NO

0.00 0.00 NO
7.50E-03 B2 0.00 0.00 NO

D 0.00 0.00 NO
D 000 000 NO
D 0.00 0.00 NO
D 0.00 0.00 NO
D 0.00 0.00 NO

- 0 0.00 0.00 NO
D 0.00 0.00 NO

7.30E-OI B2 0.26 0.00 NO
7.30E+00 B2 2.85 0.00 NO
7.30E-OI B2 0.73 0.00 NO
7.30E-02 B2 0.03 0.00 NO
7.30E-03 B2 0.00 0.00 NO
7.30E-01 B2 0.18 0.00 NO
I.40E-02 B2 0.00 0.00 NO

C 000 000 NO
2.00E-02 B2 0.00 000 NO

D 0.00 0.00 NO
D 0.00 0.00 NO

2.00E+00 B2 31.78 0.00 NO
D 0.00 0.00 NO

0.00 000 NO
0.00 0.00 NO

UOE+00 A 9450 0.99 YES
0.00 000 NO

4.30E+00 B2 36.55 0.00 NO
Bl 0.00 0.00 NO

0.00 0.00 NO
0.00 0.00 NO

ND 0.00 0.00 NO
D 0.00 0.00 NO

0.00 0.00 NO
B2 0.00 0.00 NO
D 0.00 000 NO

Background Screen
Average

Concentration
mg/kg

9790
1.6
63
49

0.85
ND
1070

18
7
16

20591
24
677

2X
Average
mg/kg

19580
3.2
12.6
98
1.7
ND

2141
37
15
32

41183
49

1353

Nutrient
Screen

>IE+06

100,000

Other Reason for
Selection or
Elimination

YES; no toxcrit, Pd

YES; no toxcrit. Pd

NO; < nsc

YES; inhalation risk, >2X
YES; cope at Area A, >2X

YES; >2X



CONCENTRATION/TOXICITY SCREEN AND SELECTION OF COPC
ALL SOIL AREA BAC

CHEMICAL

Magnesium
Mercury
Nickel
Potassium
Selenium
Slim
Sodium
Thallium
Vanadium
Zinc
Cyanide

Frequency
of Detection

37 /37
21 /37
37/37
37 /37
IJ /29
22 /37
32 /37
4 /37

32 /37
37 /37
11 /37

Detected Concentrations
Range
mg/kg

314 - 6170
0.05 - 8.4
3.4 . 22000
156 - 4260
I.I - 140

0.33 • 114
25.9 - 16600

1.4 - 22.7
5.4 - 165

11.8 - 10400
0.25 - 2.3

Average
mg/kg

7416
1.55
809
1025
35.92

31
1185
8.00
33
668
0.69

Oral Risk Relative Screen
Reference Factor Risk

Dose
mg/kg-day

0.00 0.00 NO
0.00 0.00 NO

2E-02 1100000 0.03 YES
0.00 0.00 NO

5.00E-03 28000 0.00 NO
5E-03 22800 0.00 NO

0.00 0.00 NO
8.00E-05 283750 0.01 YES
7.00E-03 23571 0.00 NO
3.00E-OI 34667 0.00 NO
2.00E-02 115 0.00 NO

Total Relative Risk: 42706689

Oral Weight of Risk Relative Screen
Slope Evidence Factor Risk
Factor Classification

(mg/kg-day)'
0.00 000 NO

D 0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO

D 000 000 NO
- D 0.00 0.00 NO

0.00 0.00 NO
D 0.00 0.00 NO

ND 0.00 0.00 NO
D 0.00 0.00 NO
D 0.00 0.00 NO

Total Relative Risk: 9522

Background Screen
Average

Concentration
mg/kg
2147
0.09

13
1427

2
0.47
75
I.I

25.2
44

0.23

2X
Average
mg/kg
4294
0.17
25

2855
4

0.94
150
2.2

50.4
88

0.46

Nutrient
Screen

>IE+06

>IE+06

>1E+06

Other Reason Tor
Selection or
Elimination

NO; < nsc
YES;notoxcrit,>2X

NO;<2X

YES; Inhalation risk, cope at Area A. >2X
NO; < nsc

no loxcrit - Oral loxicity information is not available.
2X ** Two times average background.
nsc - Nutrient screening concentration.
inhalation risk = Chemical does not pass a similar inhalation concentration/toxicily screen.
f/d = Frequency of detection.
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CHEMICAL

Benzene
2-Butanone
Chloroform

,2-Dichloropropane
2-tlexanone
4-Melhyl-2-Penlanone
Methylene Chloride
Benzo(g,ri.i)perylene
Fluoranthene
'henanthrcne
Pyrene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)nuoranthene
BenzcKMIuoranthcnc
Chrysene
lndeno(l,2,3-cd)pyrene
>is(2-tthylhexy])phlhalate
N-nitrosodiphenylanriiK
Pentachlorophenol
PCBi
Aluminum
Antimony
Anenie
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
ron

Uad
Manganese
Magnesium
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Vanadium
Zinc
Cyanide

Frequency
of Detection

1 It
3 / 8
1 /8
1 / 8
2 /8
4 /8
2 / 8
2 /I
2 /8
2 /8
2 /8
1 It
2 It
2 /8
1 /
2 /
2 /
1 /
2 /
1 /
2 / S
t It
1 f t
7 / 7
8 / 8
1 It
5 It
8 / 8
8 /8

It
It
1 8
It
It
It
It

8 It
t I t
7 / 8
7 It
8 It
t /t
8 /8
2 /8

Detected Concentrations
Range
mg/kg

0.002
0.002 -0.015

0.001
0.003

0.026 - 0.045
0.003 - 0.029
0.003 - 0.004
0.022 • 0.062
0.066 - 0.098
0.041 -0.064
0.051 - Oil

0029
0.021 - 0.05
0.062 - 0.15

0.036
0.054 - 0.094
0.027 - 0.049

0.021
5.3 - 10

0.08
O.S73 - J.891
1380 - 16200
30.7 -2430
7J'-I440

26.6 - 1350
11

0.89 - 23.9
506 - 76000
12.9 - 434
6.7 - 764
9.6 - 2070

11600 - 74300
8.3 -5140
106 - 24800
167 - 2930

0.06 - 6.2
14 4 - 304
508 - 6780
7.4 - 262
2.8 - 110
198 - 2960
10.6 - 148
70.9 - I960
0.3 -0.41

Average
mg/kg

5694
10S7 •
522.
406
11

8.60
1491 1

79
180
725

49825
1787
4053
1087
2.27
110

1857
95
34

1431
36

467
0.36

CONCENTRATION/TOXICIT F.EN AND SELECTION OF COPC
SURFACE SOU, AREA C

Oral Risk Relative Screen
Reference Factor Risk

Dose
mg/Vg-day
3.00E-03 0.67 0.00 NO
6.00E-01 0.03 0.00 NO

IE-02 0.10 0.00 NO
0.00 000 NO

4.00E-02 1.13 0.00 NO
8.00E-02 0.36 0.00 NO

6E-02 0.07 000 NO
0.00 0.00 NO

4E-02 2.45 0.00 NO
0.00 0.00 NO

3E-02 3.67 0.00 NO
0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO
000 0.00 NO

2.00E-02 1.05 0.00 NO
2.00E-02 500 0.00 NO

3E-02 2.67 0.00 NO
2.00E-05 144550 0.01 YES
l.OOE+00 16200 0.00 NO
4.00B4M 6075000 0.41 YES
3.00E-O4 4800000 0.38 YES

7&02 I92S6 0.00 NO
5.00E-03 2200 0.00 NO
I.OOE-03 23900 000 NO

0.00 0.00 NO
IE+00 434 0.00 NO

6.00E-02 12733 0.00 NO
3.7E-02 55946 0.00 NO
3.00E-OI 247667 0.02 YES

0.00 0.00 NO
2.30E-02 1078261 0.09 YES

0.00 0.00 NO
0.00 0.00 NO

2E-02 15200 0.00 NO
0.00 0.00 NO

5.00E-03 52400 0.00 NO
5E-03 22000 0.00 NO

0.00 0.00 NO
7.00E-03 21143 0.00 NO
3.00E-01 6533 0.00 NO
2.00E-02 20.5 0.00 NO

Total Relative Risk: 1 2593985

Oral Weight of Risk Relative Screen
Slope Evidence Factor Risk
Factor Classification

(mg/kg-day)'1

2.9E-02 A 0.00 0.00 NO
D 0.00 0.00 NO

6. IE-03 B2 0.00 0.00 NO
6.80E-02 B2 0.00 0.00 NO

0.00 0.00 NO
0.00 0.00 NO

7.50E-03 B2 0.00 0.00 NO
D 0.00 0.00 NO
D 0.00 0.00 NO
O 0.00 0.00 NO
D 0.00 0.00 NO

7.30E-OI B2 0.02 0.00 NO
7.30E+00 B2 0.37 0.00 NO
7.30E-OI B2 Oil 0.00 NO
7.30E-02 B2 000 0.00 NO
7.30E-03 B2 0.00 0.00 NO
7.30E-OI B2 0.04 0.00 NO
I.40E-02 B2 0.00 0.00 NO
4.90E-03 B2 0.05 0.00 NO
I.2E-OI B2 0.01 0.00 NO

2.00E+00 B2 5.78 0.00 NO
0.00 0.00 NO
0.00 0.00 NO

IJOBHW A 2160 048 YES
- - 0.00 0.00 NO

4.30B+00 B2 47.30 0.02 YES
Bl 0.00 0.00 NO

0.00 0.00 NO
0.00 0.00 NO

ND 0.00 0.00 NO
D 0.00 0.00 NO

0.00 0.00 NO
B2 0.00 0.00 NO
D 0.00 0.00 NO

0.00 0.00 NO
D 0.00 0.00 NO

0.00 0.00 NO
0.00 0.00 NO

D 0.00 0.00 NO
D 0.00 0.00 NO

0.00 0.00 NO
ND 0.00 0.00 NO
D 0.00 0.00 NO
D 0.00 0.00 NO

Total Relative Risk: 2207

Background Screen
Average

Concentration
mg/kg

9790
1.6
6.3

49.04
0.85
ND
1070
18.33
7.27
15.99
20591
24.31
677
2147
0.09

13
1427

2
0.47
75

25.2
4389
023

2X
Average
mg/kg

19580
3.2
12.6
91
1.7
ND

2141
37
15
32

41183
49

1353
4294
0.17
25

2855
4

0.94
150
50.4
88

0.46

Nutrient
Screen

>1E+06

100,000

>IE+06

>1E+06

>IE+06

Other Reason for
Selection or
Elimination

YES;Ac«ictnogea •• ,

YES; no taxcrit

YES;notoxcrH

YES; inhalation risk, >IX

NO; < nsc

YES; inhalation risk, >2X
YES; cope at Area A, >2X
NO; < nsc
YES; >2X

NO; < 2X
YES;notoxcrit,>2X

NO; < 2X

YES; inhalation risk. >2X
NO; < nsc

no loxcnl = Oral toxicily information is not available.
2X - Two times average background.
nsc - Nutrient screening concentration.
inhalation risk = Chemical does not pass a similar inhalation concentnlion/loxtcity screen.
f/d " Frequency of detection.
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CONCENTRATION/TOXICITY SCREEN AND SELECTION OF COPC
ALL SOIL AREA C

CHEMICAL

Acetone
Benzene
2-Bulanone
Chlorobenzene
Chloroform
1,2-Dichloroethene (total)
1,2- Dichloropropane
2-Hexanone
4-Melhyl-2-Pentanone
Methylene Chloride
Slyrene
1 , 1 J,2-Tetrachloroethane
Tetrachloroethene
Toluene
Trichloroethene
Xylenes (total)
Acenaphthene
Benzo(g,h,i)perylene
Fluoranthene
Fluorene
Phenanthrene
Pyrene
Benzo(a)anthricene
Benzo(a)pyreiw
Benzo(b)fliioranthene
Benzo(k)fluoranthene
Chrysene
lndeno( 1 ,2,3-cd)pyrene
bis(2-elhylhexyl)phthalale
N-nitrosodiphenylamine
Penlachlorophenol

Frequency
of Detection

4 / 14
1 / 13
5 / 13
1 / 13
1 / 13
1 / 13
1 / 13
3 / 13
6 / 13
2 / 14
2 / 13

/ 13
/13
/ I 3

2 / 14
/ 13
/ 15

3 ns
5 / 15
1 / 15
3 / 15
5 / 15
2 / 15
3 / 15
4 / 15
2 / 15
4 / 15
3 / 15
2 / 15
4 / 15
1 / 15

Detected Concentrations
Range
mg/kg

0.027 - 0.05
0.002 - 0.002
0.002 -0.015
0.001 -0.001
0.001 -0.001
0.005 - 0.005
0.003 - 0.003
0.026 - 0.045
0.003 - 0.029
0.003 - 0.004
0.007 - 0.019
0.004 - 0.004
0.002 - 0.002
0.002 - 0.002
0.002 - 0.005
0.002 - 0.002

0.17 -0.17
0.022 - 0.32
0.063 - 0.53

0.38 - 0.38
0.041 -0.32
0.051 - 0.42
0.029 - 0.26
0.021 -0.25
0 062 - 0.67
0.036 - 0.22
0.054 -0.31
0.027 - 0.35
0.021 -0.23

0.53 - 10
0.08 - 0.08

Average
mg/kg

Oral Risk Relative Screen
Reference Factor Risk

Dose
mg/kg-day

I.OOE-01 0.50 0.00 NO
3.00E-03 0.67 0.00 NO
6.00E-OI 0.03 0.00 NO

2E-02 0.05 0.00 NO
IE-02 0.10 0.00 NO

9.00E-03 0.56 0.00 NO
0.00 0.00 NO

4.00E-02 1.13 0.00 NO
8.00E-02 0.36 0.00 NO

6E-02 0.07 0.00 NO
2E-OI 0.10 0.00 NO

0.00 0.00 NO
IE-02 0.20 0.00 NO

2.00E-OI 0.01 0.00 NO
6.00E-03 O.S3 0.00 NO
2.00E+00 0.00 0.00 NO

6E-02 2.83 0.00 NO
0.00 0.00 NO

4E-02 13.25 0.00 NO
4.00E-02 9.50 0.00 NO

0.00 0.00 NO
3E-02 14.00 0.00 NO

0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO

2.00E-02 11.50 0.00 NO
2.00E-02 500 0.00 NO

3E-02 2.67 0.00 NO

Oral Weight of Risk Relative Screen
Slope Evidence Factor Risk
Factor Classification

(mg/Vg-day)'
D 0.00 0.00 NO

2.9E-02 A 0.00 0.00 NO
D 0.00 0.00 NO
D 0.00 0.00 NO

6. IE-03 B2 0.00 0.00 NO
0.00 0.00 NO

6.80E-02 B2 0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO

7.50E-03 B2 0.00 0.00 NO
C 0.00 0.00 NO

2.0E-OI C 0.00 0.00 NO
5.20E-02 WD 0.00 0.00 NO

D 0.00 0.00 NO
I.10E-02 pending 0.00 0.00 NO

D 0.00 0.00 NO
D 0.00 0.00 NO
D 0.00 0.00 NO
D 0.00 0.00 NO
D 0.00 0.00 NO
D 0.00 0.00 NO
D 0.00 0.00 NO

7.30E-01 B2 0.19 0.00 NO
7.30E+OO B2 1.83 0.00 NO
7.30E-OI B2 0.49 0.00 NO
7.30E-02 B2 0.02 0.00 NO
7.30E-03 B2 0.00 0.00 NO
7.30E-OI B2 0.26 0.00 NO
1.40E-02 B2 000 0.00 NO
4.90E-03 B2 0.05 0.00 NO
I.2E-OI B2 0.01 0.00 NO

Background Screen
Average

Concentration
mg/kg

2X
Average
mg/kg

Nutrient
Screen

Other Reason for
Selection or
Elimination

YfiSt A cjucuio£cii •

YES; no toxcrit

YES; no toxcril



CONCENTRATION/TOXICITY SCREEN AND SELECTION OF COfC
ALL SOIL AREA C

CHEMICAL

PCBl
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iran
Lead
Manganete
Magnesium
tiaiimaiiWKIdMJT > ' *

Nickel
Potassium
Selenium
Silver
Sodium
Vanadium
Zinc
Cyanide

Frequency
of Detection

3 /15
15 / 15
14 /IS
14 114
IS /IS
2 / 1 5

II / IS
15 /IS
IS / IS
14/15
15 / 15
15/15
15 /IS
13/13
IS / 15
IS / 13
IS / IS
15 / 15
13 / 15
13 /IS
15 / 15
15 / 15
15 / 15
3 / 15

Detected Concentrations
Range
mg/kg

0.873 - 2.891
1380 - 16200
10.2 • 3490
7.3 - 2950

26.6 - 1350
O.S2 - II
0.89 - 23.9
506 -76000
12.9 - 434
2.9 - 764
9.6 ' 6740

11600 • IE+05
8.3 . 5140

51.1-2930
167 - 24800

0.06 - 29.S
7.7 -311
508 - 6780
3.9 - 262

0.9S - 110
57.6 - 2960
10.6 - 148
40.8 - 2870
0.3 - 8

Average
mg/kg

5787
l i l t
727
296
5.91
9.08
11076

59
US

1149
53887
1294
3113
732

..".*57-Vi
96

1585
74

27.57
1117
29
635
2.90

Oral Risk Relative Screen
Reference Factor Risk

Dose
mg/kg-day
2.00E-OS 144550 0.01 YES
I.OOE+00 16200 0.00 NO
4.00E-04 8725000 0.44 YES
3.00E-04 9833333 0.50 YES

7E-02 19286 0.00 NO
S.OOE-03 2200 0.00 NO
I.OOE-03 23900 0.00 NO

0.00 0.00 NO
1E+OO 434 0.00 NO

6.00E-02 12733 0.00 NO
3.7E-02 182162 0.01 YES
3.00E-OI 480000 0.02 YES

0.00 0.00 NO
2JOE-02 127391 . 0.01 YES

0.00 0.00 NO
;••: i --•, -«-.'VftOO.^';-;;(U» •: -t NO

2E-02 ISSSO 0.00 NO
0.00 0.00 NO

5.00E-03 52400 0.00 NO
5E-03 22000 0.00 NO

0.00 0.00 NO
7.00E-03 21143 0.00 NO
3.00E-OI 9567 0.00 NO
2.00E-02 400 0.00 NO

Total Relative Risk: 19688808

Oral Weight of Risk Relative Screen
Slope Evidence Factor Risk
Factor Classification

(mg/kg-day)1

2.00E+00 B2 5.78 0.00 NO
0.00 0.00 NO
0.00 0.00 NO

l.SOE+00 A 4425 0.99 YES
0.00 0.00 NO

4.30E+00 B2 47.3 0.01 YES
Bl 000 0.00 NO

0.00 000 NO
0.00 0.00 NO

- - . ND 0.00 0.00 NO
D 0.00 0.00 NO

0.00 0.00 NO
B2 0.00 0.00 NO
D 0.00 0.00 NO

0.00 0.00 NO
D ; 0.00 0.00 'NO

0.00 0.00 NO
0.00 0.00 NO

D 0.00 0.00 NO
D 0.00 0.00 NO

0.00 0.00 NO
ND 0.00 0.00 NO
D 0.00 0.00 NO
D 0.00 0.00 NO

Total Relative Risk: 4472

Background Screen
Average

Concentration
mg/kg

9790
1.6
6.3
49

0.85
ND
1070

18
7.27

16
20S9I
24 Jl
677

2147
0.09

13
1427

2
0.47
75

25.2
44

0.23

2X
Average
mg/kg

19580
3.2
13
98
1.7
ND

2141
37
15
32

41183
49

1353
4294
0.17
25

2855
4

0.94
ISO
50.4
88

0.46

Nutrient
Screen

>IE+06

100.000

>IE+06

>IE+06

>1E+06

Other Reason for
Selection or
Elimination

YES; inhalation risk. >2X

NO;<nsc

YES; Inhalation risk. >2X

YES;noloxcrit,>2X

NO;<2X
YES) do (merit, >2X .

NO; < 2X

YES; inhalation risk, >2X
NO; < nsc

CO
o
to

CD

no toxcrit = Oral loxicity information is not available.
2X = Two times average background.
nsc = Nutrient screening concentration.
inhalation risk = Chemical does not pass a similar inhalation concenlralion/loxicity screen.
f/d = Frequency of detection.



CONCENTRATION/TOXICITY SCREEN AND SELECTION OF COPC
SURFACE WATER

PARCEL B

CHEMICAL

Acetone
1,1-Dichloroethane
1 ,2-Dichloroelhene (total)
Tetrachloroethene
bis(2-e(hylhexyl)phthalate
4,4'-DDD
4,4'-DDE
4.4'-DDT
Aluminuni ' ,;, <
Antimony
Arsenic . • .. • ; •
Barium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Manganese
Magnesium
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Vanadium
Zinc
Cyanide

Frequency
of Detection

12
12
12
12
12
12
12
12

212
12
12

212
1 / 2
2 12
1 12
2 12
1 12
2 12
1 12
212
2 12
1 12
212
2 12
1 12
1 12
2 12
\ 12
1 12
\ 12

Range of Detected
Concentrations

mg/L
0.013
0.002
0.015
0.006
0.001
0.0091
0.0016
0.0046

0.127 -77 . •:•;,,
2.26
8.09

0.101 -0.463
0.846

29.8 - 106
0.215

0.0557 - 42.3
17.1

13 - 722
1.18

4.97 - 5.39
9.77 - 30.1

0.0036
0.0177 - 27.9

4.69 - 18.1
0.2
0.256

47.8 - 296
0.21
91.2
0.005

Oral Reference Risk Relative Screen
Dose Factor Risk

mg/kg-day
l.OOE-OI 0.13 0.00 NO
I.OOE-OI 0.02 0.00 NO
9.00E-03 1.67 0.00 NO

IE-02 0.60 0.00 NO
2.00E-02 0.05 0.00 NO

0.00 0.00 NO
0.00 0.00 NO

5.00E-04 9.20 0.00 NO
l.OOB+00 77 0.00 NO
4.00E-04 5650 0.14 YES
3.00E-04 26967 0.67 YES

7E-02 6.61 0.00 NO
5.00B-04 1692 0.04 YES

0.00 0.00 NO
1E+00 0.22 0.00 NO

6.00E-02 705 0.02 YES
3.7E-02 462 0.01 YES
3.00E-01 2407 0.06 YES

0.00 0.00 NO
2.30E-02 234 0.01 YES

0.00 0.00 NO
0.00 0.00 NO

2E-02 1395 0.03 YES
0.00 0.00 NO

5.00E-03 40 0.00 NO
5E-03 51 0.00 NO

0.00 0.00 NO
7.00E-03 30 0.00 NO
3.00E-01 304 0.01 YES
2.00E-02 0.26 0.00 NO

Total Relative Risk: 40033

Oral Slope Weight of Risk Relative Screen
Factor Evidence Factor Risk

(mg/kg-day) ' Gasification
D 0.00 0.00 NO
C 0.00 0.00 NO

0.00 0.00 NO
5.20E-02 WD 0.00 0.00 NO
I.40E-02 B2 0.00 0.00 NO
2.40E-OI B2 0.00 0.00 NO

3.4E-01 B2 0.00 0.00 NO
3.40E-OI B2 0.00 0.00 NO

~ 0.00 0.00 NO
0.00 0.00 NO

1.50E400 A 12.14 1.00 YES
0.00 0.00 NO

Bl 0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO

ND 0.00 0.00 NO
D 0.00 0.00 NO

0.00 0.00 NO
B2 0.00 0.00 NO
D 0.00 0.00 NO

0.00 0.00 NO
D 0.00 0.00 NO

0.00 0.00 NO
0.00 0.00 NO

D 0.00 0.00 NO
D 0.00 0.00 NO

0.00 0.00 NO
ND 0.00 0.00 NO
D 0.00 0.00 NO

D 0.00 0.00 NO
Total Relative Risk: 12

Nutrient
Screen
mg/L

400

5

40

500

500

Other Reason for
Selection or
Elimination

YES; cope »t Parcel C

NO; no toxcrit,< nsc

YES; no toxcrit

NO; no toxcrit,< nsc

NO; no toxcrit,< nsc

NO; no toxcrit,< nsc

no toxcrit = Oral toxicity information is not available,
nsc = Nutrient screening concentration.



CONCENTRATION/TOXICITY SCREEN AND SELECTION OF COPC
SEDIMENT
PARCEL B

CHEMICAL

Acetone
Benzene
2-Butanone
1,1-Dichloroethane
1 ,2-Dichloroethene (total)
Fluoranthene
Phenanthrene
Pyrene
Benzo(b)fluoranthene
PCBs (total)
4,4'-DDD
4,4'-DDE
Aluminum
Antimony
Arsenic
Barium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Manganese
Magnesium
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Vanadium
Zinc

Frequency
of Detection

2 12
\ 12
2 12
1 12
1 12
1 12
1 12
2 12
2 12
1 / 2
1 12
1 12
2 12
2 12
2 12
2 12
2 12
2 12
2 12
212
2 12
2 12
2 12
2 12
2 12
212
2 12
2 12
2 12
2 12
2 12
2 12

Detected Concentrations
Range
mg/kg

0.16 -0.24
0.002

0.027 - 0.067
0.002
0.002
0.074
0.053

0.052 - 0.059
0.054 - 0.055

1.806
0.116
0.056

5260 - 5860
3.8-5

11.8 -25.6
67.6 - 82.1
1190 - 1360
15.1 - 18.2
47.8 - 77.2
34.2 - 191

23100 -33000
22.1 - 94.2
372 - 543

1610 - 1650
0.08 -0.18
37.5 - 43.4
871 - 1090
2.7 - 3.6

0.65 - 3
51.5 -53.7

23 -31.5
60.4 - 87.2

Average
mg/kg

5560
4.4
18.7

74.85
1275
1665
62.5
112.6
28050
58.15
457.5
1630
0.13
40.45
980.5
3.15
1.825
52.6

27.25
73.8

Oral Reference Risk Relative Screen
Dose Factor Risk

mg/kg-day
l.OOE-01 2.40 0.00 NO
3.00E-03 0.67 0.00 NO
6.00E-01 0.11 0.00 NO
l.OOE-01 0.02 0.00 NO
9.00E-03 0.22 0.00 NO

4E-02 1.85 0.00 NO
0.00 0.00 NO

3E-02 1.97 0.00 NO
0.00 0.00 NO

2.00E-05 90300 0.26 YES
0.00 0.00 NO
0.00 0.00 NO

I.OOE-KX) 5860 0.02 YES
4.00E-04 12500 0.04 YES
3.00E-04 85333 0.25 YES

7E-02 1173 0.00 NO
0.00 0.00 NO

IE+00 18.20 0.00 NO
6.00E-02 1287 0.00 NO
3.7E-02 5162 0.02 YES

3.00E-01 110000 0.32 YES
0.00 0.00 NO

2.30E-02 23609 0.07 YES
0.00 0.00 NO
0.00 000 NO

2E-02 2170 0.01 YES
0.00 0.00 NO

5.00E-03 720 0.00 NO
5E-03 600 0.00 NO

0.00 0.00 NO
7.00E-03 4500 0.01 YES
3.00E-01 291 0.00 NO

Total Relative Risk: 343530

Oral Slope Weight of Risk Relative Screen
Factor Evidence Factor Risk

(mg/kg-day)"1 Clasification
D 0.00 0.00 NO

2.9E-02 A 0.00 0.00 NO
D 0.00 0.00 NO
C 0.00 0.00 NO

0.00 0.00 NO
D 0.00 0.00 NO
D 0.00 0.00 NO
D 0.00 0.00 NO

7.30E-01 B2 0.04 0.00 NO
2.00E-HK) -- 3.61 0.00 NO
2.40E-OI B2 0.03 0.00 NO
3.4E-OI B2 0.02 0.00 NO

0.00 0.00 NO
0.00 0.00 NO

I.50E+00 A 38.40 0.00 NO
0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO

ND 0.00 0.00 NO
D 0.00 000 NO

0.00 0.00 NO
B2 0.00 0.00 NO
D 0.00 0.00 NO

0.00 0.00 NO
D 0.00 0.00 NO

0.00 0.00 NO
0.00 0.00 NO

D 0.00 0.00 NO
D 0.00 0.00 NO

0.00 0.00 NO
ND 0.00 0.00 NO
D 0.00 0.00 NO

Total Relative Risk: 38.45

Background Screen
Average

Concentration
mg/kg

9790
1.6
63
49

1070
18

7.27
16

20591
24.31
677

2147
0.09

13
1427

2
0.47
75

25.2
44

2X
Average
mg/kg

19580
3.2
13
98

2141
37
15
32

41183
49

1353
4294
0.17
25

2855
4

0.94
150

50.4
88

Nutrient
Screen
mg/kg

>1E+06

100,000

>IE+06

>1E+06

>IE+06

Other Reason for
Selection or
Elimination

YES; A carcinogen

NO; < 2X

NO; no toxcrit,< 2X

NO;<2X
YES;notowrit,>2X
NO; < 2X
NO; no toxcrit,< 2X
NO; no toxcrit,< 2X

NO; no toxcrit,< 2X

NO; no toxcrit,< 2X
NO; < 2X

no toxcrit = Oral toxicity information is not available,
nsc = Nutrient screening concentration.
2x = Two times average background.



CONCENTRATION/TOXICITY SCREEN AND SELECTION OF COPC
SURFACE WATER

PARCEL C

CHEMICAL

bis(2-ethylhexyl)phthalale
Di-n-butylphthalate
Aluminum
Antimony
Arsenic
Barium
Beryllium : :,.. •
Cadmium •',..<. .. 7-- ••. ^ :,
Calcium
Chromium
Copper. .,••••;. vU.../ .
EfOll "•'-• - 'j.vj.' = ' - > - Hi/,: ,.; .:

 ;:,...

Lead , . •".;.::.. - : i : : . • . \
Manganese
Magnesium
Mercury
Nickel
Potassium
Silver
Sodium
Zinc

Frequency
of Detection

1 12
1 12
2 / 2
1 /2
2 / 2
2 / 2
1/2 •;-

i.;-272..;::i.
2 / 2
1 /2
2/2 ,

V'2./2;«. ,
2 / 2
2 / 2
2 /2
1 /2
2 12
2 12
\ 12
2 12
2 / 2

Range of Detected
Concentrations

mg/L
0.004
0.001

13.2 - 28
0.0154

0.115 -0.246
0.023 - 0.0271
r 0.0055
0.023- 0.0792 t:
40.9 - 47.5

0.012
0.956 - 4.14 ':,&>,
.,243 -33.6..-;-:.,v^
0.292 - 0.377 i

3.35 - 3.81
12.2 - 15

0.00012
0.055 - 0.116

2.62 - 3.76
0.0051

19.9 - 23
2.04 - 4.89

Oral Reference Risk Relative Screen
Dose Factor Risk

mg/kg-day
2.00E-02 0.20 0.00 NO
l.OOE-01 0.01 0.00 NO
l.OOE-KW 28.00 0.02 YES
4.00E-04 38.50 0.03 YES
3.00E-04 820.00 0.56 YES
7.00E-02 0.39 0.00 NO
5.00E-03 ;1.10 0.00 , NO

;S.pOB-04 *" 158.40 0.11, .c YES
0.00 0.00 NO

l.OOE+00 0.01 0.00 NO
t! 3.7E-02 : • i 111.89 0.08 i YES

.-; 3.00E-01 t '112.00 ap8 A YES
i^-;V»:^-:*0.00. : ' . . 0.00 ; NO
2.30E-02 165.65 0.11 YES

0.00 0.00 NO
0.00 0.00 NO

2.00E-02 5.80 0.00 NO
0.00 0.00 NO

5.00E-03 1.02 0.00 NO
0.00 0.00 NO

3.00E-01 16.30 0.01 YES
Total Relative Risk: 1459.27

Oral Slope Weight of Risk Relative Screen
Factor Evidence Factor Risk

(mg/kg-day)"' Gasification
I.40E-02 B2 0.00 0.00 NO

D 0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO

1.50E+00 A 0.37 0.94 YES
0.00 0.00 NO

4.30E+00 B2 0.02 0.06 YES
Bl 0.00 0.00 NO

0.00 0.00 NO
0.00 0.00 NO

D 0.00 0.00 NO
0.00 0.00 NO

-i B2 0.00 0.00 NO
D 0.00 0.00 NO

0.00 0.00 NO
D 0.00 0.00 NO

0.00 0.00 NO
0.00 0.00 NO

D 0.00 0.00 NO
0.00 0.00 NO

D 000 0.00 NO
Total Relative Risk: 0.39

Nutrient
Screen

mg/L

400

5

40

500

500

Other Reason for
Selection or
Elimination

NO; no toxcrit, < nsc

YES;notoxcrit

NO; no toxcrit, < nsc

NO; no toxcrit, < nsc

NO; no toxcrit, < nsc

CJ
O
to

no toxcrit = Oral toxicity information is not available,
nsc = Nutrient screening concentration.

U1



CONCENTRATION/TOXICITY SCREEN AND SELECTION OF COPC
SEDIMENT
PARCEL C

CHEMICAL

2-Butanone
Benzo(g,h,t)perylene
Fluoranthene
Phenanthrenc
Pyrene
Benzo(a)anthracene
Benzo(a)pyrene
9enzo(b)fluoranthene
Benzo(k)nuoranthene
Chrysene
IndemK 1 ,2,3-cd)pvrene
Aluminum
Antimony
Arsenic
Barium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Manganese
Magnesium
Mercury
Nickel
Jo(assium
Selenium
Silver
Sodium
Vanadium
Zinc
Cyanide

Frequency
of Detection

12
12
12
12
12
12
12
12
12
12
12

2 12
2 / 2
2 / 2
2 12
2 12
2 12
2 12
2 12
2 12
2 12
212
2 12
2 12
2 12
2 12
2 i 2
2 12
2 12
2 12
2 12
2 12
1 12

Detected Concentrations
Range
mg/kg

0.021
0.13
0.16
0.099
0.13
0.08
0.075
0.2
0.066
O.I
0.085

1060 • 6890
35.2 - 87.8
1610 - 2080
38.9 - 71.7
4.9 - 5.1
477 - 962

9 - 37.5
7.9 - 8.7

239 -418
52900 - 54400

1950-2840
137 -354
346 - 1640

0.17 -2.1
6.5 - 15.5

1340 - 1860
9.8 - 15.8

19.8 - 63.3
75.6 - 182
8.5 - 20.6

435 - 466
0.53

Average
mg/kg

3975
61.5
1845
55.3

5
720

23.25
8.3
329

53650
2395
246
993
1.14

11
1600
12.8

41.55
129

14.55
451
0.53

Oral Reference Risk Relative Screen
Dose Factor Risk

mg/kg-day
6.00E-OI 0.04 0.00 NO

0.00 0.00 NO
4E-02 4.00 0.00 NO

0.00 0.00 NO
3E-02 4.33 0.00 NO

0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO

I.OOE+00 6890 0.00 NO
4.00E-04 219500 0.03 YES
3.00E-04 6933333 0.94 YES

7E-02 1024 0.00 NO
I.OOE-03 5100.00 0.00 NO

0.00 0.00 NO
IE+00 37.50 0.00 NO

6.00E-02 145 0.00 NO
3.7E-02 11297 0.00 NO
3.00E-01 181333 0.02 YES

— 0.00 0.00 NO
2.30E-02 15391 0.00 NO

0.00 0.00 NO
0.00 0.00 NO

2E-02 775 0.00 NO
0.00 0.00 NO

5.00E-03 3160 0.00 NO
5E-03 12660 0.00 NO

0.00 0.00 NO
7.00E-03 2943 0.00 NO
3.00E-OI 1553 0.00 NO

2.00E-02 26.50 0.00 NO
Total Relative Risk: 7395178

Oral Slope Weight of Risk Relative Screen
Factor Evidence Factor Risk

(mg/kg-day)'1 Gasification
D 0.00 0.00 NO
D 0.00 0.00 NO
D 0.00 0.00 NO
D 0.00 0.00 NO
D 0.00 0.00 NO

7.30E-OI B2 0.06 0.00 NO
7.30E-KW B2 0.55 0.00 NO
7.30E-OI B2 0.15 0.00 NO
7.30E-02 B2 0.00 0.00 NO
7.30E-03 B2 0.00 0.00 NO
7.30E-OI B2 0.06 0.00 NO

0.00 0.00 NO
0.00 0.00 NO

I.50E+00 A 3120.00 0.00 NO
0.00 0.00 NO

Bl 0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO

ND 0.00 0.00 NO
D 0.00 0.00 NO

0.00 0.00 NO
B2 0.00 0.00 NO
D 0.00 0.00 NO

0.00 0.00 NO
D 0.00 0.00 NO

0.00 0.00 NO
0.00 0.00 NO

D 0.00 0.00 NO
D 0.00 0.00 NO

0.00 0.00 NO
ND 0.00 0.00 NO
D 0.00 0.00 NO
D 0.00 0.00 NO

Total Relative Risk: 0.00

Background Screen
Average

Concentration
mg/kg

9790
1-6
6.3

49.04
ND
1070
1833
7.27
15.99
20591
24.31
677
2147
0.09

13
1427

2
0.47
75

25.2
43.89
0.23

2X
Average
mg/kg

19580
3.2
12.6
98
NO

2141
37
15
32

41183
49

1353
4294
0.17
25

2855
4

0.94
ISO
50.4
88

0.46

Nutrient
Screen
mg/kg

>1E406

100,000

>IE+06

>1E+06

>IE+06

Other Reason for
Selection or
Elimination

NO; no toxcrit,< 2X

YES; Cope Parcel B
NO; < nsc
YES; no toxcrit. >2X

NO; no, loxcrit,< 2X
YES; no toxcrit. >2X

NO;rtotoxcrit,<2X

u>
o
to

to

no toxcrit = Oral toxicity information is not available,
nsc = Nutrient screening concentration.
2x = Two times average background.
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CONCENTRATION/TOXICITY SCREEN AND SELECTION OF COPC
GROIIMDWATER

CHEMICAL

Acetone
)enxene
2-Butanone
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroe thane
^nloTofonii
Zhloromethane
1,1-Dichlorocthane
1,2-DichloroethaiK
ltl*Dtchlon)CtlieiM ,
U-Dichloroelhen*(lottl)
Elhylbenzenc
4-Me«hyl-2-Pent»none
MethylcM Chloride
I.l,2,2-Tetrachloroethane
retnchlaroetfaeoe .-.
Toluene
1 1 t "h4*ltLMM«llhMM '" ' 'ii*i*inwumcmiR
1,1,2-Trichloroethane
rrichloroethene
Vinyl Chloride
Xylenes (loUl)
Acenaphthene
Fluorene
Phetuuilhrene
bis(2-elhylhexyl)phthalale
Uibenzofuran
Di-n-butylphlhalale
Di-n-octylphthalate
1 ,2-Dicnlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
Dielhylphthalale
DinieUiylphlhalale
2,4-DinMthylphenot
Isophorone
2-Methylnaphthalene
2-Methylphenol
4-Methylphenol
Naphthalene
Phenol
Aldrin
alpha-BIIC

Frequency
of Detection

19 /59
8 /59
8 I 59
1 / 59
2 / 59
1 /59
2 /59
3 /59
1 /59

15 /59
5 /59
4 / 59

29/59
8 /59
2 /S9
9/59
2 /S9

26/59
12 /59
10/59
4 /59

26 / 59
10 /59
9 / 59
3 / 59
4 / 59
5 /59

23 /59
3 /59

13 /59
1 /59
4 /59
1 /59
4 /59
3 /59
1 / 59
2 /59
5 /59

10 /59
6 /59

1 1 / 5 9
1 1 / 5 9
9 /59
5 /56
2 / 56

Detected Concentrations
Range
mg/L

0 - 17
0 -0.54

0.07 . 1.5
0

0 -0.17
0

0.03 - 0.03
0.23 - 4

0
0 - 3.6
0 -0.79

• ; 0-0.65
•0 -ISO
0 - 7.6

7.9 - 17
!>0-.I20

0 -0
i . 0 -7J

0 -90
• 0-16 '-::

0 • 0.07
0 -31
0 -O.I
0 - 36
0 -0
0 -0
0 -0
0 -2.4
0 - 0.01
0 - 0.79

0
0.24 - 1.3

0.02
0.02 -O . I
0.01 - 0.06

0
0.03 - 0.11
0.01 - 0.53

0 -0.12
0 - 0.41
0 - 0.42
0 - 2.3
0 - 0.63
0 -0
0 -0

Avenge
mg/L

-* T' V -

Oral Risk Relative Screen
Reference Factor Risk

Dose
mg/kg-day
I.OOE-OI 170 0.00 NO
3E-03 ISO 0.00 NO

6.00E-OI 2.50 0.00 NO
I.OOE-OI 0.01 0.00 NO
7.00E-O4 243 0.00 NO

2E-02 0.05 0.00 NO
4.00E-OI 0.07 0.00 NO

IE-02 400 0.00 NO
0 0.00 NO

I.OOE-OI 36 0.00 NO
3.00E-02 26 0.00 NO
9.00E-03 72 • 0.00 NO
9.00B-03 16667 • 0.15 YES
I.OOE-OI 76 0.00 NO
S.OOE-02 213 0.00 NO

6E-02 2000 0.02 YES
0.00 0.00 NO

IB-02 780 0.01 1 YES
2.00E-OI 450 0.00 NO
2.00842 800 : 0.01 :, YES

4E-03 16 0.00 NO
6.00E-03 5167 0.05 YES

0.00 0.00 NO
2.00E+00 18 0.00 NO

6E-02 007 0.00 NO
4.00E-02 0.10 0.00 NO

0.00 0.00 NO
2.00E-02 120 0.00 NO
4.00E-03 1.25 0.00 NO
I.OOE-OI 7.90 0.00 NO
2.00E-02 0.05 0.00 NO
9.00E-02 14 0.00 NO
3.00E-02 0.67 0.00 NO

3E-02 3.33 0.00 NO
8E-OI 0.08 0.00 NO

0.00 0.00 NO
2.00E-02 5.50 0.00 NO
2.00E-OI 2.65 0.00 NO
4.00E-02 3.00 0.00 NO
5.00E-02 8.20 0.00 NO
5.00E-03 84 0.00 NO
4.00E-02 58 0.00 NO
6.00E-OI 1.05 0.00 NO
3.00E-05 2.20 0.00 NO

0.00 0.00 NO

Oral Weight of Risk Relative Screen
Slope Evidence Factor Risk
Factor lassification

(mg/kg-day)''
0.00 0.00 NO D

2.9E-02 0.02 0.00 NO A
0.00 0.00 NO D
0.00 0.00 NO

1.30E-OI 0.02 0.00 NO B2
0.00 0.00 NO D

2.90E-03 0.00 0.00 NO
6. IE-03 0.02 0.00 NO B2

0.00 0.00 NO C
0.00 0.00 NO C

9.IOE-02 0.07 0.00 NO B2
6.00E-01 OJ9 0.02 YES C

0.00 0.00 NO
0.00 0.00 NO D
0.00 0.00 NO

IEXB 0.90 0.05 YES B2
2.0E-OI 0.00 0.00 NO C

5 JOB-02 0.41 0.02 YES • WD
0.00 0.00 NO D
0.00 0.00 NO D

5.7E-02 0.00 0.00 NO C
1.10E-02 0.34 0.02 YES pending
1.90E+00 0.18 0.01 YES A

0.00 0.00 NO D
0.00 0.00 NO D
0.00 0.00 NO D
0.00 0.00 NO D

I.40E-02 0.03 0.00 NO B2
0.00 0.00 NO D
0.00 0.00 NO D
0.00 0.00 NO
0.00 0.00 NO D
0.00 0 00 NO D

2.40E-02 0.00 0.00 NO C
0.00 0.00 NO D
0.00 0.00 NO D
0.00 0.00 NO C

9.50E-04 0.00 0.00 NO C
0.00 0.00 NO D
0.00 0.00 NO C
0.00 0.00 NO C
0.00 0.00 NO D
0.00 0.00 NO D

I.70E+OI 0.00 0.00 NO B2
6.30E*00 0.00 0.00 NO B2

Background Screen
Average

Concentration
mg/L

2X
Average

mg/L

Nutrient
Screen

mg/L

Reason for
Selection or
Elimination

YES; A carcinogen, f d

NO; no toxcrit, low f d

~

YES; no toxcrit, Cd

NO; no toxcrit. low Cd
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CONCENTRATION/TOXICITV SCREEN AND SELECTION OF COPC
GROUNDWATER

CHEMICAL

bela-BHC
gamma-BHC (Lindane)
alpha-Chlordane
gamma-Chlordane
4.4'-DDD
4,4'-DDE
4,4'-DDT
Dieldrin
Endosulfan 1
Endosulfan II
Endosulfan sulfate
Endrin
Endrin ildchyde
Heptachlor
Aluminum
Aiiliuidny
Arsenic
Barium
Beryllium
arimfam ...- . - . , "
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Frequency
of Detection

1 /54
3 /55
1 /55
1 US
1 /57
1 /55
2 / 56
2 /56
3 /56
3 /57
1 /56
2 /57
1 /56
3 /55

60 /60
30/60
34/41
60 /60
34 /60
56/60
60/60
57 I 59
58 /60
59/60
60 /60
51 /60
60 /60
59 /59
31 /57
60 160
57 /57
31 /58
38 / 60
59 /59
35 /58
5 1 / 5 9
60 /60

3 /60

Detected Concentrations
Range
mg/L

0
0 -0

0
0
0
0

0 -0
0 -0
0 -0
0 -0

0
0 -0

0
0 -0

0.07 - 122
0.01 -ll.l
0.01 • 10.9
0.02 - 1.64

0 - 0.01
0-1.16

S.44 • 354
0 - 0.56
0 - 17.6
0 - 36.9

0.15 - 1260
0 -0.84

3.2 - 247
0.16 - 68.3

0 - 0.01
o - no

2.16 - 236
0 - 1.31
0 - 0.35

7.82 - MOO
0 - 0.02
0 - 0.43

0.01 - 17.1
0.01 - 001

Average
mg/L

33
0.7*
0.43
0.31

0.0035
0,0$f
122

0.10
0.77
1.43
146
0.2
34
9

0.0014
3.65
26

0.10
0.02
406
0.01
0.10
1.15
0.01

Oral Risk Relative Screen
Reference Factor Risk

Dose
mg/Vg-day

0.00 0.00 NO
3.00E-04 0.13 0.00 NO

6E-05 0.63 0.00 NO
6E-05 0.63 0.00 NO

000 0.00 NO
0.00 0.00 NO

5.00E-04 0.19 0.00 NO
5.00E-05 6.40 0.00 NO
6.00E-03 0.01 0.00 NO
6.00E-03 0.03 0.00 NO

0.00 0.00 NO
3.00E-04 4.33 0.00 NO

0.00 0.00 NO
5.00E-04 0.09 0.00 NO
I.OOEtOO 122 0.00 NO
4.00E-04 27750 0.25 YES
3.00E-04 36333 0.33 YES

7E-02 23 0.00 NO
5.00E-03 2.4S 0.00 NO
S.OO&04 2320 0,02 YES

- . ' • 0 0.00 NO
IE+00 0.56 0.00 NO

6.00E-02 293 0.00 NO
3.7E-02 997 0.01 YES
3.00E-OI 4200 0.04 YES

0 0.00 NO
0 0.00 NO

2.3E-02 2970 0.03 YES
0 0.00 NO

2E-02 5500 0.05 YES
0 0.00 NO

5.00E-03 262 000 NO
5E-03 70.4 0.00 NO

0 0.00 NO
8.00E-05 296 0.00 NO
7.00E-03 62 0.00 NO
3.00E-OI 57 0.00 NO
2.00E-02 0.32 000 NO

Total Relative Risk: 108900

Oral Weight of Risk Relative Screen
Slope Evidence Factor Risk
Factor lassificalion

(mg/kg-day)'1

1 8E+00 0.00 0.00 NO
I.30E+00 0.00 0.00 NO B2-C
I.3E+00 0.00 0.00 NO B2
I.3EKX) 0.00 0.00 NO B2
2.40E-OI 0.00 0.00 NO B2
3.4E-OI 0.00 0.00 NO B2
3.40E-OI 0.00 0.00 NO B2
I.60E+OI 0.01 0.00 NO B2

0.00 0.00 NO D
0.00 0.00 NO D
0.00 0.00 NO
0.00 0.00 NO D
0.00 0.00 NO

4 50E+00 0.00 0.00 NO B2
0.00 0.00 NO
0.00 0.00 NO

I.50E+00 16.35 0.87 YES A
0.00 0.00 NO

4.30E+00 0.05 0.00 NO B2
0.00 0.00 NO Bl
0.00 0.00 NO
0.00 0.00 NO
0.00 0 00 NO ND
0.00 0 00 NO D
0.00 0 00 NO
0.00 0.00 NO B2
0.00 0.00 NO
0.00 0.00 NO D
0.00 0.00 NO D
0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO D
0.00 0.00 NO D
0.00 0.00 NO
0.00 0.00 NO D
0.00 0.00 NO ND
0.00 0.00 NO D
0.00 0.00 NO D

Total Relative Risk: 18.80

Background Screen
Avenge

Concentration
mg/L

35.7
ND
0.08
1.05

0.001
0.008
56.0
0.12
0.06
0.14
127

0.06
16.4
20.4

0.001
0.39
16.8

0.008
0.004
72.6
0.08
O i l
068
0.04

2X
Average

mg/L

71.5
ND

0.16
2.09
0.002
0.02
112

0.24
0 12
028
253
0.13
32.7
40.7

0.0012
0.776
33.6
0.02

0008
145
0.17
022
1.36
008

Nutrient
Screen

mg/L

400

5

40

500

500

Reason Tor
Selection or
Elimination

NO; no loxcrit, low Pd

NO; no loxcrit, low Pd

NO; no toxcrit, low Pd

YES; no toxcrit, >2X, >me

NO; < 2X
YES; no toxcrit, >2X
YES; no toxcrit, >2X, >BK
NO; < 2X
YES; no toxcrit, >2X

NO; no toxcrit, < 2X

YES; no toxcrit, >2X,>«c

no toxcrit = Oral toxicity information is not available
2X - Two times average background,
nsc - Nutrient screening concentration.
Pd = Frequency of detection.



ESSENTIAL NUTRIENT SCREEN

Nutrient screening concentrations to evaluate the concentrations of essential nutrients (i.e., calcium,
iron, magnesium, potassium, and sodium) in soil and groundwater were derived from Recommended
Daily Allowances (RDAs) and exposure parameters in the models used by the USEPA, Region III
in their derivation of risk-based concentrations (USEPA, 1995). Based on the exposure scenarios
considered in the human health risk evaluation, nutrient screening concentrations for soil were
derived for ingestion by a child and reference concentrations for groundwater were derived for
residential tap water use by a child (ESHA Research, 1990).

Nutrient Screening Concentrations for Soil

RCt = RDA,/IR,*FI*CF
where

RCS = nutrient screening concentration for soil (mg/Kg)
RDA, = recommended daily allowance for a child (mg/day)
IRs = soil ingestion rate (200 mg/day)
RI = fraction ingested (0.5)
CF = conversion factor (10"6 Kg/mg)

Nutrient Screening Concentration for Groundwater

RCW = RDA,. / ER^
where

RCW = nutrient screening concentration for water (mg/L)
RDA,. = recommended daily allowance for a child (mg/day)
IR,, = water ingestion rate (2 L/day)

O-lO
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Essential
Nutrient

Calcium

Iron

Magnesium

Potassium

Sodium

Recommended
Daily
Allowance
(mg/day; male
child)

800

10

80

1000

975

Nutrient
Screening
Concentration
for Soil
(mg/Kg)

>1E+06

100,000

8E+05

>1E+06

>1E+06

Nutrient
Screening
Concentration
for
Groundwater
(mg/L)

400

5

40

500

500

References

U.S. Environmental Protection Agency. 1995. Risk-Based Concentration Table, July-
December 1995. Philadelphia, PA: USEPA Region m, Technical Support Section.

ESHA Research. 1990. The Food Processor n. Nutrient Analysis System.
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INDOOR SHOWER MODEL

The concentrations of volatile chemicals of potential concern in bathroom air during and after
showering are estimated using an approach recommended by the United States Environmental
Protection Agency (Schaum, 1992). The Schaum model is a realistic yet simple model which
treats the bathroom as one compartment and yields air concentrations averaged over the time of
the actual shower and the time spent in the bathroom subsequent to the shower. It is assumed
that the chemicals volatilize at a constant rate, instantly mix uniformly with the bathroom air, and
that ventilation with clean air does not occur. This implies that the chemical concentrations in
the air increase linearly from zero to a maximum at the end of the shower and then remain
constant during the time an individual spends in the bathroom immediately after the shower.

The average concentration of a volatile chemical in the shower air over a period of i,. minutes (for
ts >0) is estimated from the following equation:

Ca -((C../ 2) t, + Q.. « / (t, + y

where:

Ca = the concentration of a volatile chemical in the bathroom air over a duration of ts
minutes (mg/m3)

Qunax = the maximum concentration of a volatile chemical in the bathroom air (mg/m3)

t, = the time of shower (0.2 hr)

t2 = the time after shower (0.2 hr)

ts = the time in the bathroom during (t|) and after (t2) the shower (0.4 hr)

and where:

where:

= the maximum volatile chemical concentration in the bathroom air
(mg/m3)

Cw = the water concentration (mg/L)

f = the fraction volatilized (unitless)

O-12
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Fw = the water flow rate (500 L/hr)

V, = the bathroom volume (16 m3)

The fraction volatilized value is the mass fraction of the chemical in water that volatilizes over
the course of the shower. It is a chemical-specific value which is not easily predicted. The
volatilization rates depend on properties such as Henry's Law constant and molecular weight.
McKone (1989) has suggested an approach where the volatilization fraction for an untested
chemical can be predicted from a tested chemical using a ratio of their overall mass transfer
coefficients:

fi = fj ((2.5/Dw
067) + ((RT/Da

0-67)*H))j /(G.5/DW
067) + ((RT/D,° 67)*H))j

where:

fj = the volatilization fraction for chemical i

fj = the volatilization fraction for chemical j

Da = the diffusion coefficient in air (m2/sec)

Dw = the diffusion coefficient in water (mz/sec)

R = the gas constant (atm-mVmol-K) = 8.21*10'5

H = Henry's law constant (atm-m3/mol-K)

T = temperature (K)

The various input parameters and the estimates of C, are presented in the following table.

References

Schaum, J., K. Hoang, R. Kinerson, and J. Moya. 1992. Estimating Dermal and Inhalation
Exposure to Volatile Chemicals in Domestic Water. California Environmental
Protection Agency. Sacramento, CA.

McKone, T.E. 1989. Household exposure models. Toxicology Letters, 49: 321-339.
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INDOOR SHOWER MODEL SCENARIO
LI TUNGSTEN SITE

Chemical

Benzene
1,1 Dichloroethene
1,2 Dichloroethene (total)
Methylene Chloride
1,1,1 Trichloroethane
Trichloroethene
Tetiachloroethene
Vinyl Chloride

Concenfntion
in Air
Ci

(mg/m3)

277E-OI
2.85E-OI
602E40I
229E-KX)
2.50E-HK)
8.67E+00
3.80E-KX)
889E-02

Concentration
in Water

Cw
(mg/L)

9.39E-02
927E-02
1 86E+OI
692E-OI
908E-01
308E+00
1.45E-KK)
12IE-OI

Henry's Law
Constant

H
(unitless)

2.28E-OI
1 07E-KX)
1 67E-OI
898E-02
7.05E-OI
422E-OI
754E-OI
1 IIE-KW

II
(itm-m3/mol)

555E-03
26IE-02
408E-03
2 I9E-03
1 72E-02
I03E-02
1 84E-02
2.70E-02

DifTujion Coefllcienl
in Wittr

Dw

(m'/sec)

980E-06
I.04E-05
1 I3E-05
1 I7E-05
880E-06
9.IOE-06
8.20E-06
1 23E-06

DifTuiion Coeflicient
in Air

D*
(m'/sec)

8.80E-02
900E-02
736E-02
IOIE-01
780E-02
790E-02
7.20E-02
I06E-OI

Fraction
Volatilized

f
(unitltss)

629E-OI
657E-OI
691E-OI
704E-OI
587F.-OI
600E-OI
560E-OI
1 S7E-OI

Flow Rate
of Shower

Fw
(L/hr)

500
500
500
500
500
500
500
500

Time of
Shower

11
(hours)

0.2
02
0.2
02
02
02
0.2
0.2

Time after
Shower

12
(hours)

02
02
02
02
02
02
02
02

Bathroom
Volume

Va
<mj)

16
16
16
16
16
16
16
16

Max Chemical Concentration
in Bathroom Air

Carnal
(mg/m3)

370E-OI
38IE-OI
803E+OI
3.05E+00
333E+00
I.I6E+OI
5.07E+00
I.I9E-OI

Henry's Law constant for 1,2-Dichloroethene is for cis-1,2-Dichloroethene

CJ
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Radiological Risk - RAGS Exposure and Risk Summaries
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SUMMARY OF CARCINOGENIC HEALTH RISKS
CURRENT SCENARIO

FOR AN ADULT OFF-SITE RESIDENT

INHALATION OF RADIONUCLIDES ON RESPIRABLE PARTICULATE

CHEMICAL

RADIONUCLIDES

Uranium 238
Uranium 234
Thorium 230
Radium 226
Lead 210
Thorium 232
Radium 228
Thorium 228

AIR
CONCENTRATION

(pCi/m1)

BACKGROUND
AIR INTAKE INTAKE

CONCENTRATION FOR BACKGROUND
(pCi/m3) (PCi) (PCi)

INHALATION
SLOPE FACTOR

Risk/pCi

CANCER
RISK

CANCER
RISK

BACKGROUND

2.80E-03
2.80E-03
I.95E-03
7.77E-04
7.79E-04
8.28E-04
2.29E-03
2.29E-03

.OOE-05

.37E-05

.74E-05

.37E-05

.37E-05

.27E-05

.57E-05

.42E-05

6E+02
6E+02
4E+02
2E+02
2E+02
2E-K)2
5E+02
5E+02

2E+00
3E+00
4E+00
3E+00
3E+00
3E+00
3E-HX)
3E-HK)

1.24E-08
I.40E-08
1.72E-08
2.75E-09
3.86E-09
I.93E-08
9.94E-IO
9.68E-08

8E-06
9E-06
7E-06
5E-07
7E-07
3E-06
5E-07
5E-05

3E-08
4E-08
7E-08
8E-09
IE-08
5E-08
3E-09
3E-07

Intake of radionuclides on
(pCi/m3 air

respirable particulates via inhalation
* 0.83m3/hour * 1 * 8760 hours/year

CANCER RISK: 8E-05 5E-07

(adult off-site resident):
* 30 years)
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SUMMARY OF CARCINOGENIC HEALTH
CURRENT SCENARIO

FOR A CHILD OFF-SITE RESIDENT

CHEMICAL

RADIONUCLIDES

Uranium 238
Uranium 234
Thorium 230
Radium 226
Lead 2 10
rhorium 232
Radium 228
rhorium 228

INHALATION OF RADIONUCLIDES ON RESPIRABLE

RISKS

PARTICULATE
BACKGROUND

AIR AIR INTAKE INTAKE INHALATION
CONCENTRATION CONCENTRATION FOR BACKGROUND SLOPE FACTOR

(pCi/m3) (pCi/m3) (pCi) (pCi) Risk/pCi

CANCER
RISK

CANCER
RISK

BACKGROUND

2.80E-03
2.80E-03
L95E-03
7.77E-04
7.79E-04
8.28E-04
2.29E-03
2.29E-03

.OOE-05 IE+02

.37E-05 IE+02

.74E-05 8E+01

.37E-05 3E+OI

.37E-05 3E+01

.27E-05 4E+01

.57E-05 IE+02

.42E-05 IE+02

4E-01
6E-OI
8E-OI
6E-OI
6E-OI
6E-OI
7E-OI
6E-OI

I.24E-08
4.40E-II
I.72E-08
2.75E-09
I.OIE-09
1.93E-08
9.94E-IO
2.3IE-IO

2E-06
5E-09
IE-06
9E-08
3E-08
7E-07
IE-07
2E-08

5E-09
3E-11
IE-08
2E-09
6E-IO
IE-08
7E-IO
IE-10

CANCER RISK: 4E-06

InKke of ridionuclidM on rnpiriblc pirticulile via inhillion (child off-silt rwidtnl):
(pCi/m1 »ir • 0.83 m'/hour * 1 • 8760 hours/year • « y«n)

3E-08

* Where Uranium 238, Thorium 230, and Radium 226 data approximate secular equilibrium, assume Uranium 234 and Lead 210 to be equal to the average of Uranium 238
Thorium 230, and Radium 226. Otherwise, assume Uranium 234 is equal to Uranium 238 and Lead 210 is equal to Radium 226.

" Where Thorium 232 and Radium 228 data approximate secular equilibrium, assume Thorium 228 to be equal to the average of Thorium 232 and Radium 226.
Otherwise, assume Thorium 228 is equal to Radium 228.
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SUMMARY OF CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR AN ADOLESCENT TRESPASSER

INADVERTENT INGESTION OF RADIONUCLIDES IN SURFACE SOIL AT AREA A

CHEMICAL

RADIONUCLIDES

Uranium 238
Uranium 234
Thorium 230
Radium 226
Lead 210
Thorium 232
Radium 228
Thorium 228

SOIL
CONCENTRATION

(pCi/g)

8.43E+00 UCLlog
8.53E+00 *
I.04E+01 UCLlog
6.75E+00 UCLlog
8.53E+00 •
2.35E+OI UCLlog
I.5IE+02 UCLlog
I.5IE+02 **

BACKGROUND
SOIL

CONCENTRATION
(pCi/g)

8.1 IE-01 UCLnorm
.11E+00 *
.41E+00 UCLlog
.11E+00 UCLnorm
.IIE+00 *
.03E-HX) UCLnorm
.27E+00 UCLnorm
.I5E+00 **

INTAKE INTAKE ORAL CANCER CANCER
FOR BACKGROUND SLOPE FACTOR RISK RISK

(pCi) (pCi) Risk/pCi BACKGROUND

6.IE+02 5.8E+01 6.20E-II 3
6.IE+02 8.0E+01 4.40E-II 2
7.5E+02 I.OE+02 3.75E-II 2
4.9E+02 8.0E+OI 2.96E-10 1

.8E-08 3.6E-09

.7E-08 3.5E-09

.8E-08 3.8E-09

.4E-07 2.4E-08
6.IE+02 8.0E+OI I.OIE-09 6.2E-07 8.IE-08
1.7E+03 7.4E+01 3.28E-1I 5.5E-08 2.4E-09
1.1E+04 9.1E+OI 2.48E-IO 2.7E-06 2.3E-08
1.1E+04 8.3E+OI 2.3IE-10 2.5E-06 I.9E-08

CANCER RISK: 6

Intake of radionuclides in surface soils via ingestion (adolescent trespasser):
(pCi/g soil * t.OOE-03 g/mg * 100 nig/day * 1 * 120 days/year * 6 years)

.IE-06 I.6E-07

* Where Uranium 238, Thorium 230, and Radium 226 data approximate secular equilibrium, assume Uranium 234 and Lead 210 to be equal to the average of Uranium 238
Thorium 230, and Radium 226. Otherwise, assume Uranium 234 is equal to Uranium 238 and Lead 210 is equal to Radium 226.

** Where Thorium 232 and Radium 228 data approximate secular equilibrium, assume Thorium 228 to be equal to the average of Thorium 232 and Radium 226.
Otherwise, assume Thorium 228 is equal to Radium 228.

Sl-«xp ill



u>
o
to
tfc.
a\

SUMMARY OF CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR AN ADOLESCENT TRESPASSER

EXTERNAL PENETRATING RADIATION FROM RADIONUCLIDES IN SURFACE SOIL AT AREA A

CHEMICAL

RADIONUCLIDES

Uranium 238
Uranium 234
Thorium 230
Radium 226
Lead 2 10
Thorium 232
Radium 228
fhorium 228

SOIL
CONCENTRATION

(pCi/g)

8.43E+00 UCLlog
8.53E+00 *
I.04E+01 UCLlog
6.75E+00 UCLlog
8.53E+00 *
2.35E+OI UCLlog
I.5IE+02 UCLlog
1.51E+02 •*

BACKGROUND
SOIL

CONCENTRATION
(PCi/g)

8.1 IE-01 UCLnorm
.11E+00 *
.41E+00 UCLlog
.IIE+00 UCLnorm
.1IE+00 *
.03E+00 UCLnorm
.27E+00 UCLnorm
.I5E+00 **

BACKGROUND
EXTERNAL EXTERNAL EXTERNAL EXPOSURE CANCER CANCER
EXPOSURE EXPOSURE SLOPE FACTOR RISK RISK
(pCi-year/g) (pCi-year/g) Risk/year per pCi/g soil BACKGROUND

I.4E+00 .3E-OI 6.57E-08
I.4E+00 .8E-OI 2.14E-11
I.7E+00 2.3E-01 4.40E-11
I.IE+00 .8E-01 6.74E-06
I.4E+00 .8E-01 I.45E-10
3.9E+00 .7E-01 1.97E-II
2.5E+OI 2. IE-01 3.28E-06
2.5E+OI I.9E-OI 6.20E-06

9. IE-08 8.7E-09
3.0E-11 3.9E-I2
7.5E-II l.OE-ll
7.5E-06 I.2E-06
2.0E-IO 2.6E-1I
7.6E-II 3.3E-12
8. IE-05 6.8E-07
I.5E-04 I.2E-06

CANCER RISK:

External exposure from radionuclides in surface soils (adolescent trespasser):
(pTi/g soil • 2 hours/day * 120 days/year • |(Fi • GSFi) + (Fo • GSFo)| * 6 years • I.UE-04 year/hours)

2.4E-04 3. IE-06

* Where Uranium 238, Thorium 230, and Radium 226 data approximate secular equilibrium, assume Uranium 234 and Lead 210 to be equal to the average of Uranium 238
Thorium 230, and Radium 226. Otherwise, assume Uranium 234 is equal to Uranium 238 and Lead 210 is equal to Radium 226.

** Where Thorium 232 and Radium 228 data approximate secular equilibrium, assume Thorium 228 to be equal to the average of Thorium 232 and Radium 226.
Otherwise, assume Thorium 228 is equal to Radium 228.

Fi = Time Fraction Indoors = 0
Fo = Time Fraction Outdoors = I
GSFi = Gamma Shielding Factor Indoors = 0.8
GSFo = Gamma Shielding Factor Outdoors = I

IOOI202IM Si-cup uli



SUMMARY OF CARCINOGENIC HEALTH RISKS
CURRENT AND FUTURE SCENARIOS
FOR AN ADOLESCENT TRESPASSER

INADVERTENT INGESTION OF RADIONUCLIDES IN SURFACE SOIL AT AREA B

CHEMICAL

RADIONUCLIDES

Uranium 238
Uranium 234
rhorium 230
Radium 226
Lead 210
rhorium 232
Radium 228
rhorium 228

SOIL
CONCENTRATION

(pCi/g)

2.59E+00 UCLlog
3.63E+00 *
5.49E+00 UCLlog
2.82E+00 UCLIot
3.63E+00 *
7.04E+00 UCLlog
1.78E+01 UCLlog
1.78E+01 **

BACKGROUND
SOIL

CONCENTRATION
(pCi/g)

8.1 IE-01 UCLnorm
.IIE+00 *
.4IE+00 UCLlog
.11E+00 UCLnorm
.11E+00 *
.03E+00 UCLnorm
.27E+00 UCLnorm
.15E-KX) *•

INTAKE INTAKE ORAL CANCER CANCER
FORBACKGR SLOPE FACTOR RISK RISK

(pCi) (pCi) Risk/pCi BACKGROUND

I.9E+02 5.8E+01 6.20E-I1 1.2E-08 3.6E-09
2.6E+02 8.0E+01 4.40E-II 1. IE-08 3.5E-09
4.0E+02 l.OE+02 3.75E-11 1.5E-08 3.8E-09
2.0E+02 8.0E+01 2.96E-10 6.0E-08 2.4E-08
2.6E+02 8.0E+01 1.01E-09 2.6E-07 8.IE-08
5.IE+02 7.4E+OI 3.28E-1I 1.7E-08 2.4E-09
1.3E+03 9.1E+01 2.48E-IO 3.2E-07 2.3E-08
1.3E+03 8.3E+OI 2.3IE-10 3.0E-07 I.9E-08

CANCER RISK: 9.9E-07 1.6E-07

Intake of radionuclides in surface soils via ingestion (adolescent trespasser):
(pCi/g soil * I.OOE-03 g/mg * 100 mg/day * 1 * 120 days/year * 6 years)

* Where Uranium 238, Thorium 230, and Radium 226 data approximate secular equilibrium, assume Uranium 234 and Lead 210 to be equal to the average of Uranium 238
Thorium 230, and Radium 226. Otherwise, assume Uranium 234 is equal to Uranium 238 and Lead 210 is equal to Radium 226.

** Where Thorium 232 and Radium 228 data approximate secular equilibrium, assume Thorium 228 to be equal to the average of Thorium 232 and Radium 226.
Otherwise, assume Thorium 228 is equal to Radium 228.
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SUMMARY OF CARCINOGENIC HEALTH RISKS
CURRENT AND FUTURE SCENARIOS
FOR AN ADOLESCENT TRESPASSER

EXTERNAL PENETRATING RADIATION FROM RADIONUCLIDES IN SURFACE SOIL AT AREA B

CHEMICAL

RADIONUCLIDES

Uranium 238
Uranium 234
Thorium 230
Radium 226
Lead 210
Thorium 232
Radium 228
rhorium 228

SOIL
CONCENTRATION

(pCi/g)

2.59E-KK) UCLlog
3.63E+00 *
5.49E+00 UCLlog
2.82E+00 UCLlog
3.63E+00 •
7.04E+00 UCLlog
I.78E+OI UCLlog
I.78E+01 **

BACKGROUND
SOIL

CONCENTRATION
(PCi/g)

8.1 IE-01 UCLnorm
.11E+00 *
.4IE+00 UCLlog
.11E+00 UCLnorm
.IIE+00 *
.03E+00 UCLnorm
.27E+00 UCLnorm
.13E-HX) **

BACKGROUND
EXTERNAL EXTERNAL EXTERNAL EXPOSURE CANCER CANCER
EXPOSURE EXPOSURE SLOPE FACTOR RISK RISK
(pCi-year/g) (pCi-year/g) Risk/year per pCi/g soil BACKGROUND

4.3E-01 .3E-01 6.57E-08 2.8E-08 8.7E-09
6.0E-OI .8E-OI 2.14E-1I I.3E-I1 3.9E-I2
9.0E-OI 2.3E-OI 4.40E-II 4.0E-II I.OE-II
4.6E-OI .8E-01 6.74E-06 3.IE-06 1.2E-06
6.0E-OI .8E-OI I.4SE-IO 8.6E-II 2.6E-II
I.2E+00 .7E-01 1.97E-1I 2.3E-II 3.3E-I2
2.9E+00 2. IE-01 3.28E-06 9.6E-06 6.8E-07
2.9E+00 I.9E-OI 6.20E-06 I.8E-05 I.2E-06

CANCER RISK: 3.1E-05 3.IE-06

External eiposure from radionuelides in surface soils (adolescent trespasser): 1
(pCi/J soil • 1 hours/day * 120 days/year • |(Fi • GSFi) + (Fo • GSFo)| * 6 years * I.UE-04 year/hours)

* Where Uranium 238, Thorium 230, and Radium 226 data approximate secular equilibrium, assume Uranium 234 and Lead 210 to be equal to the average of Uranium 238
Thorium 230, and Radium 226. Otherwise, assume Uranium 234 is equal to Uranium 238 and Lead 210 is equal to Radium 226.

*' Where Thorium 232 and Radium 228 data approximate secular equilibrium, assume Thorium 228 to be equal to the average of Thorium 232 and Radium 226.
Otherwise, assume Thorium 228 is equal to Radium 228.

Fi = Time Fraction Indoors = 0
Fo = Time Fraction Outdoors = I
GSFi = Gamma Shielding Factor Indoors = 0.8
GSFo = Gamma Shielding Factor Outdoors = 1

1001202106 Sf-txp «



SUMMARY OF CARCINOGENIC HEALTH RISKS
CURRENT AND FUTURE SCENARIOS
FOR AN ADOLESCENT TRESPASSER

INADVERTENT 1NGESTION OF RADIONUCLIDES IN SURFACE SOIL AT AREA B&C

CHEMICAL

RADIONUCLIDES

Uranium 238
Jranium 234
Thorium 230
Radium 226
Lead 210
Thorium 232
Radium 228
Thorium 228

SOIL
CONCENTRATION

(pCi/g)

3.07E+02 UCLlog
3.07E+02 *
2.I4E+02 UCLlog
8.49E+OI UCLlog
8.49E+OI *
8.81E+OI UCLlog
2.49E+02 UCLlog
2.49E+02 **

BACKGROUND
SOIL

CONCENTRATION
(pCi/g)

8.1 IE-01 UCLnorm
.IIE+00 *
.4IE+00 UCLlog
.IIE+00 UCLnorm
.IIE+00 *
.03E+00 UCLnorm
.27E+00 UCLnorm
.I5E+00 **

INTAKE INTAKE ORAL CANCER CANCER
FORBACKGR SLOPE FACTOR RISK RISK

(pCi) (pCi) Risk/pCi BACKGROUND

2.2E+04 5.8E+01 6.20E-1I I.4E-06
2.2E+04 8.0E+OI 4.40E-1I 9.7E-07
I.5E+04 l.OE+02 3.75E-II 5.8E-07
6.IE+03 8.0E+OI 2.96E-IO I.8E-06
6.1E+03 8.0E+OI I.OIE-09 6.2E-06
6.3E+03 7.4E+01 3.28E-II 2. IE-07
I.8E+04 9. IE-HOI 2.48E-IO 4.4E-06
1.8E+04 8.3E+01 2.3IE-IO 4.IE-06

3.6E-09
3.5E-09
3.8E-09
2.4E-08
8. IE-08
2.4E-09
2.3E-08
I.9E-08

CANCER RISK: 2.0E-05

[
Intake of radionuclides in surface soils via ingestion (adolescent trespasser):

(pCi/g soil * l.OOE-03 g/mg * 100 mg/day * 1 * 120 days/year * 6 years)

1.6E-07

* Where Uranium 238, Thorium 230, and Radium 226 data approximate secular equilibrium, assume Uranium 234 and Lead 210 to be equal to the average of Uranium 238
Thorium 230, and Radium 226. Otherwise, assume Uranium 234 is equal to Uranium 238 and Lead 210 is equal to Radium 226.

** Where Thorium 232 and Radium 228 data approximate secular equilibrium, assume Thorium 228 to be equal to the average of Thorium 232 and Radium 226.
Otherwise, assume Thorium 228 is equal to Radium 228.
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SUMMARY OF CARCINOGENIC HEALTH RISKS
CURRENT AND FUTURE SCENARIOS
FOR AN ADOLESCENT TRESPASSER

EXTERNAL PENETRATING RADIATION FROM RADIONUCLIDES IN SURFACE SOIL AT AREA B&C

CHEMICAL

RADIONUCLIDES

Uranium 238
Jranium 234
Thorium 230
Radium 226
Lead 210
rhorium 232
Radium 228
rhorium 228

SOIL
CONCENTRATION

(PCi/g)

3.07E+02 UCLlog
3.07E+02 *
2.I4E+02 UCLlog
8.49E+01 UCLlog
8.49E+OI *
8.81E+OI UCLlog
2.49E+02 UCLlog
2.49E+02 **

BACKGROUND
SOIL

CONCENTRATION
(PCi/g)

8.1 IE-01 UCLnorm
.I1E-HX) *
.4IE+00 UCLlog
.IIE+00 UCLnorm
.IIE+00 *
.03E+00 UCLnorm
.27E+00 UCLnorm
.I5E+00 **

BACKGROUND
EXTERNAL EXTERNAL EXTERNAL EXPOSURE CANCER
EXPOSURE EXPOSURE SLOPE FACTOR RISK
(pCi-year/g) (pCi-year/g) Risk/year per pCi/g soil

CANCER
RISK

BACKGROUND

4.8E+01 .3E-OI 6.57E-08 3. IE-06
4.8E+OI .7E-OI 2.14E-II I.OE-09
3.3E+01 2.2E-01 4.40E-I1 I.5E-09
I.3E+OI .7E-OI 6.74E-06 8.9E-05
1.3E+OI .7E-OI 1.45E-10 I.9E-09
I.4E+01 .6E-OI I.97E-I1 2.7E-IO
3.9E+OI 2.0E-OI 3.28E-06 I.3E-04
3.9E+01 I.8E-01 6.20E-06 2.4E-04

8.3E-09
3.7E-I2
9.7E-I2
1.2E-06
2.5E-I1
3.2E-I2
6.5E-07
1. IE-06

CANCER RISK: 4.6E-04

Eiltrnil tiposure from ndionuclides in suffice toils (•dolnccnt trespasser):
(pCi/g soil * 1 houn/d>y • 120 diys/ynr • |(Fi • GSFi) + (Fo * GSFo) • 6 yean * I.I4E-04 year/hours)

2.9E-06

U)
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* Where Uranium 238, Thorium 230, and Radium 226 data approximate secular equilibrium, assume Uranium 234 and Lead 210 to be equal to the average of Uranium 238
Thorium 230, and Radium 226. Otherwise, assume Uranium 234 is equal to Uranium 238 and Lead 210 is equal to Radium 226.

** Where Thorium 232 and Radium 228 data approximate secular equilibrium, assume Thorium 228 to be equal to the average of Thorium 232 and Radium 226.
Otherwise, assume Thorium 228 is equal to Radium 228.

Fi = Time Fraction Indoors = 0.25
Fo = Time Fraction Outdoors = 0.75
GSFi = Gamma Shielding Factor Indoors = 0.8
GSFo = Gamma Shielding Factor Outdoors = 1
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SUMMARY OF CARCINOGENIC HEALTH RISKS
CURRENT AND FUTURE SCENARIOS
FOR AN ADOLESCENT TRESPASSER

INADVERTENT INGESTION OF RADIONUCLIDES IN SURFACE SOIL AT AREA C

CHEMICAL

RADIONUCLIDES

Uranium 238
Jranium 234
Thorium 230
Radium 226
Lead 210
Thorium 232
Radium 228
Thorium 228

SOIL
CONCENTRATION

(pCi/g)

2.70E+OI MAX
2.70E+OI *
1.I6E+OI UCLlog
6.8IE+00 UCLlog
6.8IE+00 *
I.65E+OI UCLlog
I.56E+OI UCLlog
I.6IE+OI **

BACKGROUND
SOIL

CONCENTRATION
(pCi/g)

8.1 IE-01 UCLnorm
.IIE+00 *
.4IE+00 UCLlog
.IIE+00 UCLnorm
.IIE+00 *
.03E+00 UCLnorm
.27E+00 UCLnorm
.I5E+00 **

INTAKE INTAKE ORAL CANCER CANCER
FORBACKGR SLOPE FACTOR RISK RISK

(pCi) (pCi) Risk/pCi BACKGROUND

I.9E+03 5.8E+01 6.20E-I1 1.2E-07 3.6E-09
I.9E+03 8.0E+OI 4.40E-II 8.6E-08 3.5E-09
8.3E+02 I.OE+02 3.75E-II 3.IE-08 3.8E-09
4.9E+02 8.0E+OI 2.96E-IO I.5E-07 2.4E-08
4.9E+02 8.0E+01 1.0 IE-09 5.0E-07 8. IE-08
I.2E+03 7.4E+OI 3.28E-II 3.9E-08 2.4E-09
I.IE+03 9.IE+OI 2.48E-IO 2.8E-07 2.3E-08
I.2E+03 8.3E+OI 2.3IE-IO 2.7E-07 I.9E-08

CANCER RISK: 1.5E-06 1.6E-07

Intake of radionuclides in surface soils via ingcstion (adolescent trespasser): 1
(pCi/g soil * l.OOE-03 g/mg * 100 mg/day * 1 * 120 days/year * 6 years) |

* Where Uranium 238, Thorium 230, and Radium 226 data approximate secular equilibrium, assume Uranium 234 and Lead 210 to be equal to the average of Uranium 238
Thorium 230, and Radium 226. Otherwise, assume Uranium 234 is equal to Uranium 238 and Lead 210 is equal to Radium 226.

*• Where Thorium 232 and Radium 228 data approximate secular equilibrium, assume Thorium 228 to be equal to the average of Thorium 232 and Radium 226.
Otherwise, assume Thorium 228 is equal to Radium 228.
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SUMMARY OF CARCINOGENIC HEALTH RISKS
CURRENT AND FUTURE SCENARIOS
FOR AN ADOLESCENT TRESPASSER

EXTERNAL PENETRATING RADIATION FROM RADIONUCLIDES IN SURFACE SOIL AT AREA C

CHEMICAL

RADIONUCLIDES

Uranium 238
Uranium 234
Thorium 230
Radium 226
Lead 210
rhorium 232
Radium 228
Thorium 228

SOIL
CONCENTRATION

(pCi/g)

2.70E+01 MAX
2.70E+01 *
1.16E+01 UCLlog
6.8IE+00 UCLlog
6.81E+00 *
1.65E+01 UCLlog
I.56E+01 UCLlog
I.6IE+OI **

BACKGROUND
SOIL

CONCENTRATION
(pCi/g)

8.1 IE-01 UCLnorm
.11E+00 *
.41E+00 UCLlog
.I1E+00 UCLnorm
.1IE+00 *
.03E+00 UCLnorm
.27E+00 UCLnorm
.I5E+00 **

BACKGROUND
EXTERNAL EXTERNAL EXTERNAL EXPOSURE CANCER CANCER
EXPOSURE EXPOSURE SLOPE FACTOR RISK RISK
(pCi-year/g) (pCi-year/g) Risk/year per pCi/g soil BACKGROUND

4.2E+00 .3E-OI 6.57E-08 2.8E-07 8.3E-09
4.2E+00 .7E-01 2.I4E-1I 9.0E-I1 3.7E-I2
1.8E+00 2.2E-OI 4.40E-II 7.9E-1I 9.7E-I2
1.IE+00 . .7E-01 6.74E-06 7.2E-06 1.2E-06
I.1E+00 .7E-OI 1.45E-IO I.5E-IO 2.5E-II
2.6E+00 .6E-01 I.97E-1I 5.IE-II 3.2E-I2
2.4E+00 2.0E-OI 3.28E-06 8.0E-06 6.5E-07
2.5E+00 1.8E-OI 6.20E-06 1.6E-05 1. IE-06

CANCER RISK: 3.1E-05 2.9E-06

Eiternai eiposure from radionuciides in surface soils (adolescent trespasser): 1
(pCi/t soil • 1 hours/day • 120 days/year " |(Fi • GSFi) «• (Fo * GSFo) * 6 yean • U4F.-04 year/hours)

* Where Uranium 238, Thorium 230, and Radium 226 data approximate secular equilibrium, assume Uranium 234 and Lead 210 to be equal to the average of Uranium 238
Thorium 230, and Radium 226. Otherwise, assume Uranium 234 is equal to Uranium 238 and Lead 210 is equal to Radium 226.

** Where Thorium 232 and Radium 228 data approximate secular equilibrium, assume Thorium 228 to be equal to the average of Thorium 232 and Radium 226.
Otherwise, assume Thorium 228 is equal to Radium 228.

Fi = Time Fraction Indoors = 0.25
Fo = Time Fraction Outdoors = 0.75
GSFi = Gamma Shielding Factor Indoors = 0.8
GSFo = Gamma Shielding Factor Outdoors = I
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SUMMARY OF CARCINOGENIC HEALTH RISKS
CURRENT AND FUTURE SCENARIOS
FOR AN ADOLESCENT TRESPASSER

INADVERTENT INGESTION OF RADIONUCLIDES IN SEDIMENT AT PARCEL B

CHEMICAL

RADIONUCLIDES

Uranium 238
Uranium 234
Thorium 230
Radium 226
Lead 2 10
Thorium 232
Radium 228
Thorium 228

SOIL
CONCENTRATION

(pCi/g)

9.00E-OI MAX
7.70E-OI *
3.20E-01 MAX
LIOE+00 MAX
7.70E-OI •
7.80E-OI MAX
1.20E+00 MAX
9.90E-OI **

BACKGROUND
SOIL

CONCENTRATION
(PCi/g)

8.1 IE-01 UCLnorm
.1IE+00 *
.41E+00 UCLlog
.IIE+00 UCLnorm
.IIE+00 *
.03E+00 UCLnorm
.27E+00 UCLnorm
.15E+00 **

INTAKE INTAKE ORAL CANCER CANCER
FOR BACKGROUND SLOPE FACTOR RISK RISK

(pCi) (pCi) Risk/pCi BACKGROUND

6.5E+01 5.8E+01 6.20E-1I 4.0E-09 3.6E-09
5.5E+OI 8.0E+OI 4.44E-1I 2.5E-09 3.5E-09
2.3E+OI l.OE+02 3.75E-II 8.6E-IO 3.8E-09
7.9E+OI 8.0E+OI 2.96E-IO 2.3E-08 2.4E-08
5.5E+01 8.0E+01 I.OIE-09 5.6E-08 8.IE-08
5.6E+01 7.4E+01 3.28E-II I.8E-09 2.4E-09
8.6E+01 9.IE+OI 2.48E-IO 2. IE-08 2.3E-08
7.1E+01 8.3E+OI 2.3IE-IO I.6E-08 I.9E-08

CANCER RISK: 1.3E-07 I.6E-07

Intake of radionuclides in sediment via ingestion (adolescent trespasser):
(pCi/g soil * l.OOE-03 g/mg * 100 nig/day * 1 * 120 days/year * 6 years)

* Where Uranium 238, Thorium 230, and Radium 226 data approximate secular equilibrium, assume Uranium 234 and Lead 210 to be equal to the average of Uranium 238
Thorium 230, and Radium 226. Otherwise, assume Uranium 234 is equal to Uranium 238 and Lead 210 is equal to Radium 226.

** Where Thorium 232 and Radium 228 data approximate secular equilibrium, assume Thorium 228 to be equal to the average of Thorium 232 and Radium 226.
Otherwise, assume Thorium 228 is equal to Radium 228.
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SUMMARY OF CARCINOGENIC HEALTH RISKS
CURRENT AND FUTURE SCENARIOS
FOR AN ADOLESCENT TRESPASSER

EXTERNAL PENETRATING RADIATION FROM RADIONUCLIDES IN SEDIMENT AT PARCEL B

CHEMICAL

RADIONUCLIDES

Uranium 238
Uranium 234
Thorium 230
Radium 226
Lead 210
Thorium 232
Radium 228
rhorium 228

SOIL
CONCENTRATION

(pCi/g)

9.00E-OI MAX
7.70E-OI *
3.20E-01 MAX
1.IOE+00 MAX
7.70E-OI *
7.80E-01 MAX
1.20E+00 MAX
9.90E-OI **

BACKGROUND
SOIL

CONCENTRATION
(pCi/g)

8.1 IE-01 UCLnorm
.11E+00 *
.41E+00 UCLlog
.11E+00 UCLnorm
.1IE+00 •
.03E+00 UCLnorm
.27E+00 UCLnorm
.15E-HX) **

BACKGROUND
EXTERNAL EXTERNAL EXTERNAL EXPOSURE CANCER CANCER
EXPOSURE EXPOSURE SLOPE FACTOR RISK RISK
(pCi-year/g) (pCi-year/g) Risk/year per pCi/g soil BACKGROUND

.5E-01 .3E-01 6.57E-08 9.7E-09

.3E-01 .8E-01 2.14E-11 2.7E-I2

.3E-02 2.3E-01 4.40E-11 2.3E-I2

.8E-OI .8E-OI 6.74E-06 1.2E-06

.3E-01 .8E-OI 1.45E-10 I.8E-I1

.3E-01 .7E-01 I.97E-I1 2.5E-12
2.0E-01 2. IE-01 3.28E-06 6.5E-07
I.6E-OI 1.9E-01 6.20E-06 I.OE-06

8.7E-09
3.9E-12
l.OE-ll
1.2E-06
2.6E-1 1
3.3E-12
6.8E-07
I.2E-06

CANCER RISK: 2.9E-06

I Eiltrn»l tiposurc from ridionuclidn in icdimenl (idoltsccnt trespasser):
(pCi/i sediment * 2 hours/d.y • 120 diys/year • |(FI • GSFi) + (Fo • CSFo)| * 6 years ' I.UF.-04 year/hours)

3. IE-06

CO
o
to

* Where Uranium 238, Thorium 230, and Radium 226 data approximate secular equilibrium, assume Uranium 234 and Lead 210 to be equal to the average of Uranium 238
Thorium 230, and Radium 226. Otherwise, assume Uranium 234 is equal to Uranium 238 and Lead 210 is equal to Radium 226.

** Where Thorium 232 and Radium 228 data approximate secular equilibrium, assume Thorium 228 to be equal to the average of Thorium 232 and Radium 226.
Otherwise, assume Thorium 228 is equal to Radium 228.

Fi = Time Fraction Indoors = 0
Fo = Time Fraction Outdoors = 1
GSFi = Gamma Shielding Factor Indoors = 0.8
GSFo = Gamma Shielding Factor Outdoors = 1
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SUMMARY OF CARCINOGENIC HEALTH RISKS
CURRENT AND FUTURE SCENARIOS
FOR AN ADOLESCENT TRESPASSER

INADVERTENT INGESTION OF RADIONUCLIDES IN SEDIMENT AT PARCEL C

CHEMICAL

RADIONUCLIDES

Uranium 238
Uranium 234
Thorium 230
Radium 226
Lead 210
Thorium 232
Radium 228
Thorium 228

SOIL
CONCENTRATION

(pCi/g)

.70E+00 MAX

.75E+00 *

.30E+00 MAX
2.20E+00 MAX
.75E+00 *
.50E+00 MAX
.80E+00 MAX
.65E+00 **

BACKGROUND
SOIL

CONCENTRATION
(PCi/g)

8. 1 IE-01 UCLnorm
I.11E+00 *
1.41E+00 UCLlog
.I1E+00 UCLnorm
.I1E+00 *
.03E+00 UCLnorm
.27E+00 UCLnorm
.15E+00 **

INTAKE INTAKE ORAL CANCER CANCER
FOR BACKGROUND SLOPE FACTOR RISK RISK

(pCi) (pCi) Risk/pCi BACKGROUND

.2E+02 5.8E+OI 6.20E-I1 7.6E-09 3.6E-09

.3E+02 8.0E+OI 4.44E-I1 5.6E-09 3.5E-09
9.4E+OI I.OE+02 3.75E-II 3.5E-09 3.8E-09

.6E+02 8.0E+01 2.96E-IO 4.7E-08 2.4E-08

.3E+02 8.0E+01 1.0 IE-09 I.3E-07 8. IE-08

.1E+02 7.4E+OI 3.28E-II 3.5E-09 2.4E-09

.3E+02 9.1E+OI 2.48E-IO 3.2E-08 2.3E-08

.2E+02 8.3E+OI 2.3IE-IO 2.7E-08 I.9E-08

CANCER RISK: 2.5E-07 1.6E-07

Intake of radionuclides in sediment via ingestion (adolescent trespasser):
(pCi/g sediment * I.OOE-03 g/mg * 100 nig/day * 1 * 120 days/year * 6 years)

Where Uranium 238, Thorium 230, and Radium 226 data approximate secular equilibrium, assume Uranium 234 and Lead 210 to be equal to the average of Uranium 238
Thorium 230, and Radium 226. Otherwise, assume Uranium 234 is equal to Uranium 238 and Lead 210 is equal to Radium 226.

* Where Thorium 232 and Radium 228 data approximate secular equilibrium, assume Thorium 228 to be equal to the average of Thorium 232 and Radium 226.
Otherwise, assume Thorium 228 is equal to Radium 228.
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SUMMARY OF CARCINOGENIC HEALTH RISKS
CURRENT AND FUTURE SCENARIOS
FOR AN ADOLESCENT TRESPASSER

EXTERNAL PENETRATING RADIATION FROM RADIONUCLIDES IN SEDIMENT AT PARCEL C

CHEMICAL

RADIONUCLIDES

Uranium 238
Jranium 234
rhorium 230
Radium 226
Lead 210
rhorium 232
Radium 228
Thorium 228

SOIL
CONCENTRATION

(pCi/g)

.70E+00 MAX

.75E+00 *

.30E+00 MAX
2.20E+00 MAX

.75E+00 *

.50E+00 MAX

.80E+00 MAX

.65E+00 **

BACKGROUND
SOIL

CONCENTRATION
(PCi/g)

8.1 IE-01 UCLnorm
.IIE+00 *
.4IE+00 UCLlog
.IIE+00 UCLnorm
.IIE+00 *
.03E+00 UCLnorm
.27E+00 UCLnorm
.15E+00 **

BACKGROUND
EXTERNAL EXTERNAL EXTERNAL EXPOSURE CANCER CANCER
EXPOSURE EXPOSURE SLOPE FACTOR RISK RISK
(pCi-ycar/g) (pCi-year/g) Risk/year per pCi/g soil BACKGROUND

2.8E-01 .3E-OI 6.57E-08 I.8E-08 8.7E-09
2.9E-OI .8E-OI 2.I4E-II 6.1E-12 3.9E-12
2.IE-01 2.3E-OI 4.40E-II 9.4E-12 I.OE-ll
3.6E-OI .8E-01 6.74E-06 2.4E-06 1.2E-06
2.9E-OI .8E-01 I.45E-IO 4.2E-II 2.6E-II
2.5E-OI .7E-OI 1.97E-M 4.9E-I2 3.3E-I2
3.0E-OI 2.IE-01 3.28E-06 9.7E-07 6.8E-07
2.7E-01 1.9E-OI 6.20E-06 I.7E-06 I.2E-06

CANCER RISK: 5.1E-06 3.1E-06

External exposure from radionuclides in sediment (adolescent trespasser):
(pCi/kj sediment • I hours/day * 120 days/year • |(Fi • GSFi) + (F» • GSFo)| • 6 yean • I.14E-M year/hours)

o
to

* Where Uranium 238, Thorium 230, and Radium 226 data approximate secular equilibrium, assume Uranium 234 and Lead 210 to be equal to the average of Uranium 238
Thorium 230, and Radium 226. Otherwise, assume Uranium 234 is equal to Uranium 238 and Lead 210 is equal to Radium 226.

** Where Thorium 232 and Radium 228 data approximate secular equilibrium, assume Thorium 228 to be equal to the average of Thorium 232 and Radium 226.
Otherwise, assume Thorium 228 is equal to Radium 228.

Fi = Time Fraction Indoors = 0
Fo = Time Fraction Outdoors = I
GSFi = Gamma Shielding Factor Indoors = 0.8
GSFo = Gamma Shielding Factor Outdoors = 1
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SUMMARY OF CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR A SITE WORKER

INADVERTENT INGESTION OF RADIONUCLIDES IN SURFACE SOIL AT AREA A

CHEMICAL

RADIONUCLIDES

Uranium 238
Uranium 234
Thorium 230
Radium 226
Lead 210
Fhorium 232
Radium 228
Thorium 228

SOIL
CONCENTRATION

(pCi/g)

8.43E+00 UCLlog
8.53E+00 •
I.04E+01 UCLlog
6.75E+00 UCLlog
8.53E+00 •
2.35E+OI UCLlog
1.5IE+02 UCLlog
I.51E+02 •*

BACKGROUND
SOIL

CONCENTRATION
(PCi/g)

8.1 IE-01 UCLnorm
.IIE+00 *
.4IE+00 UCLlog
.IIE+00 UCLnorm
.IIE+00 *
.03E+00 UCLnorm
.27E+00 UCLnorm
.I5E+00 **

INTAKE INTAKE ORAL CANCER CANCER
FORBACKGR SLOPE FACTOR RISK RISK

(pCi) (pCi) Risk/pCi BACKGROUND

2.6E+03 2.5E+02 6.20E-II 1.6E-07
2.7E+03 3.5E+02 4.40E-II I.2E-07
3.3E+03 4.4E+02 3.75E-I1 1.2E-07
2.IE+03 3.5E+02 2.96E-IO 6.2E-07
2.7E+03 3.5E+02 I.OIE-09 2.7E-06
7.3E+03 3.2E+02 3.28E-11 2.4E-07
4.7E+04 4.0E+02 2.48E-10 I.2E-05
4.7E+04 3.6E+02 2.3IE-IO 1. IE-05

I.6E-08
I.5E-08
I.6E-08
I.OE-07
3.5E-07
1. IE-08
9.8E-08
8.3E-08

CANCER RISK: 2.7E-05

Intake of radionuclides in surface soils via ingestion (site worker):
(pCi/g soil * l.OOE-03 g/mg * 50 nig/day * 1 * 250 days/year • 25 years)

6.9E-07

U)
o
to

01

1001202106 Si up nil



SUMMARY OF CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR A SITE WORKER

EXTERNAL PENETRATING RADIATION FROM RADIONUCLIDES IN SURFACE SOIL AT AREA A

CHEMICAL

RADIONUCLIDES

Uranium 238
Uranium 234
Thorium 230
Radium 226
Lead 210
Thorium 232
Radium 228
Thorium 228

SOIL
CONCENTRATION

(pCi/g)

8.43 E+00 UCLlog
8.53E+00 *
1.04E+OI UCLlog
6.75E+00 UCLlog
8.53E+00 •
2.35E+01 UCLlog
I.51E+02 UCLlog
I.5IE+02 **

BACKGROUND
SOIL

CONCENTRATION
(pCi/g)

8.1 IE-01 UCLnorm
.11E+00 *
.41 E+00 UCLlog
.IIE+00 UCLnorm
.11E+00 *
.03E+00 UCLnorm
.27E+00 UCLnorm
.I5E+00 **

BACKGROUND
EXTERNAL EXTERNAL EXTERNAL EXPOSURE CANCER CANCER
EXPOSURE EXPOSURE SLOPE FACTOR RISK RISK
(pCi-year/g) (pCi-year/g) Risk/year per pCi/g soil BACKGROUND

4.3E+OI 4.2E+00 6.57E-08 2.8E-06
4.4E+OI 5.7E+00 2.14E-II 9.4E-IO
5.4E+01 7.2E+00 4.40E-I1 2.4E-09
3.5E+01 5.7E+00 6.74E-06 2.3E-04
4.4E+OI 5.7E+00 I.45E-IO 6.3E-09
I.2E+02 5.3E+00 1.97E-II 2.4E-09
7.7E+02 6.5E+00 3.28E-06 2.5E-03
7.7E+02 5.9E+00 6.20E-06 4.8E-03

2.7E-07
1.2E-IO
3.2E-IO
3.8E-05
8.3E-IO
l.OE-IO
2. IE-05
3.7E-05

CANCER RISK: 7.6E-03

Eiternil eiposure from ndionuclides in surface soil* (site worker):
(pCi/g soil * 8 hours/diy * 250 days/year • |(F1 * GSFi) + (Fo • GSFo)| * 25 yean * 1.I4E-04 year/hours)

9.7E-05

U)
o
to

* Where Uranium 238, Thorium 230, and Radium 226 data approximate secular equilibrium, assume Uranium 234 and Lead 210 to be equal to the average of Uranium 238
Thorium 230, and Radium 226. Otherwise, assume Uranium 234 is equal to Uranium 238 and Lead 210 is equal to Radium 226.

** Where Thorium 232 and Radium 228 data approximate secular equilibrium, assume Thorium 228 to be equal to the average of Thorium 232 and Radium 226.
Otherwise, assume Thorium 228 is equal to Radium 228.

Fi = Time Fraction Indoors = 0.5
Fo = Time Fraction Outdoors = 0.5
GSFi = Gamma Shielding Factor Indoors = 0.8
GSFo = Gamma Shielding Factor Outdoors = I
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SUMMARY OF CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR A SITE WORKER

INADVERTENT INGESTION OF RADIONUCLIDES IN SURFACE SOIL AT AREA B

CHEMICAL

RADIONUCLIDES

Uranium 238
Uranium 234
Thorium 230
Radium 226
Lead 234
Thorium 232
Radium 228
Thorium 228

SOIL
CONCENTRATION

(pCi/g)

2.59E+00 UCLlog
3.63E+00 *
5.49E+00 UCLlog
2.82E+00 UCLlog
3.63E+00 *
7.04E+00 UCLlog
1.78E+01 UCLlog
1.78E+01 **

BACKGROUND
SOIL

CONCENTRATION
(PCi/g)

8.1 IE-01 UCLnorm
.1IE+00 «
.41E+00 UCLlog
.1IE+00 UCLnorm
.1IE+00 «
.03E+00 UCLnorm
.27E+00 UCLnorm
.15E+00 **

INTAKE INTAKE ORAL CANCER CANCER
FORBACKGR SLOPE FACTOR RISK RISK

(pCi) (pCi) Risk/pCi BACKGROUND

8.1E+02 2.5E+02 6.20E-I1 5.0E-08 I.6E-08
I.IE+03 3.5E+02 4.40E-II 5.0E-08 I.5B-08
1.7E+03 4.4E+02 3.75E-1I 6.4E-08 I.6E-08
8.8E+02 3.5E+02 2.96E-IO 2.6E-07 l.OE-07
I.1E+03 3.5E+02 l.OIE-09 1. IE-06 3.5E-07
2.2E+03 3.2E+02 3.28E-II 7.2E-08 1. IE-08
5.6E+03 4.0E+02 2.48E-10 I.4E-06 9.8E-08
5.6E+03 3.6E+02 2.3 IE- 10 I.3E-06 8.3E-08

CANCER RISK: 4.3E-06 6.9E-07

Intake of radionuclides in surface soils via ingestion (site worker):
(pCi/g soil * I.OOE-03 g/mg * 50 ing/day * 1 * 250 days/year * 25 years)

U)
o
to
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SUMMARY OF CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR A SITE WORKER

EXTERNAL PENETRATING RADIATION FROM RADIONUCLIDES IN SURFACE SOIL AT AREA B

CHEMICAL

RADIONUCLIDES

Uranium 238
Uranium 234
Thorium 230
Radium 226
Lead 210
Thorium 232
Radium 228
Thorium 228

SOIL
CONCENTRATION

(pCi/g)

2.59E+00 UCLlog
3.63E+00 *
5.49E+00 UCLlog
2.82E+00 UCLlog
3.63E+00 *
7.04E+00 UCLlog
I.78E+01 UCLlog
1.78E+01 *«

BACKGROUND
SOIL

CONCENTRATION
(pCi/g)

8.1 IE-01 UCLnorm
.ME+00 *
.4IE-KX) UCLlog
.I1E+00 UCLnorm
.1IE+00 *
.03E+00 UCLnorm
.27E-KK) UCLnorm
.15E+00 **

BACKGROUND
EXTERNAL EXTERNAL EXTERNAL EXPOSURE CANCER CANCER
EXPOSURE EXPOSURE SLOPE FACTOR RISK RISK
(pCi-year/g) (pCi-year/g) Risk/year per pCi/g soil BACKGROUND

1.3E+OI 4.2E+00 6.57E-08 8.7E-07 2.7E-07
1.9E+OI 5.7E+00 2.I4E-I1 4.0E-IO I.2E-IO
2.8E+01 7.2E+00 4.40E-1I I.2E-09 3.2E-IO
I.4E+OI 5.7E+00 6.74E-06 9.8E-05 3.8E-05
1.9E+OI 5.7E+00 I.45E-10 2.7E-09 8.3E-IO
3.6E+OI 5.3E+00 I.97E-I1 7.IE-IO I.OE-IO
9.1E+OI 6.5E+00 3.28E-06 3.0E-04 2.IE-05
9.IE+OI 5.9E+00 6.20E-06 5.7E-04 3.7E-05

CANCER RISK: 9.7E-04 9.7E-05

Eilenul eiposure from ridionuclidn in surface soils (site worker):
(pO/t soil ' 8 hours/day * 2SO days/year • |(Fi • GSFi) + (Fo • GSFo)| * 25 years* l.UE-04 year/hours)

U)
o
to

• Where Uranium 238, Thorium 230, and Radium 226 data approximate secular equilibrium, assume Uranium 234 and Lead 210 to be equal to the average of Uranium 238
Thorium 230, and Radium 226. Otherwise, assume Uranium 234 is equal to Uranium 238 and Lead 210 is equal to Radium 226.

** Where Thorium 232 and Radium 228 data approximate secular equilibrium, assume Thorium 228 to be equal to the average of Thorium 232 and Radium 226.
Otherwise, assume Thorium 228 is equal to Radium 228.

Fi = Time Fraction Indoors = 0.5
Fo = Time Fraction Outdoors = 0.5
GSFi = Gamma Shielding Factor Indoors = 0.8
GSFo = Gamma Shielding Factor Outdoors = 1

00
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SUMMARY OF CARCINOGENIC HEALTH RISKS
FUTURE SCEM RIO

FOR A SITE WORKER

INADVERTENT INGESTION OF RADIONUCLIDES IN SURFACE SOIL AT AREA B&C

CHEMICAL

RADIONUCLIDES

Uranium 238
Uranium 234
rhorium 230
Radium 226
Lead 2 10
Thorium 232
Radium 228
Thorium 228

SOIL
CONCENTRATION

(pCi/g)

3.07E+02 UCLlog
3.07E+02 •
2.I4E+02 UCLlog
8.49E+01 UCLlog
8.49E+01 *
8.8IE+OI UCLlog
2.49E+02 UCLlog
2.49E+02 *•

BACKGROUND
SOIL

CONCENTRATION
(PCi/g)

8.1 IE-0 1 UCLnorm
.IIE+00 *
.41E+00 UCLlog
.IIE+00 UCLnorm
.IIE+00 *
.03E+00 UCLnorm
.27E+00 UCLnorm
.I5E-KH) **

INTAKE INTAKE ORAL CANCER
FORBACKGR SLOPE FACTOR RISK

(pCi) (pCi) Risk/pCi

CANCER
RISK

BACKGROUND

9.6E+04 2.5E+02 6.20E-I1 5.9E-06
9.6E+04 3.5E+02 4.40E-11 4.2E-06
6.7E+04 4.4E+02 3.75E-1I 2.5E-06
2.7E+04 3.5E+02 2.96E-IO 7.9E-06
2.7E+04 3.5E+02 1.01E-09 2.7E-05
2.8E+04 3.2E+02 3.28E-II 9.0E-07
7.8E+04 4.0E+02 2.48E-10 I.9E-05
7.8E+04 3.6E+02 2.31E-IO I.8E-05

I.6E-08
I.5E-08
I.6E-08
I.OE-07
3.5E-07
1. IE-08
9.8E-08
8.3E-08

CANCER RISK: 8.5E-05

Intake of radionuclides in surface soils via ingestion (site worker):
(pCi/g soil * l.OOE-03 g/mg • 50 mg/day * 1 * 250 days/year * 25 years)

6.9E-07

to
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SUMMARY OF CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR A SITE WORKER

EXTERNAL PENETRATING RADIATION FROM RADIONUCLIDES IN SURFACE SOIL AT AREA B&C

CHEMICAL

RADIONUCLIDES

Uranium 238
Uranium 234
Thorium 230
Radium 226
Lead 210
Thorium 232
Radium 228
Thorium 228

SOIL
CONCENTRATION

(pCi/g)

3.07E+02 UCLlog
3.07E+02 *
2.14E+02 UCLlog
8.49E+OI UCLlog
8.49E+OI *
8.81E+01 UCLlog
2.49E+02 UCLlog
2.49E+02 **

BACKGROUND
SOIL

CONCENTRATION
(pCi/g)

8.1 IE-01 UCLnorm
.I1E+00 •
.4IE+00 UCLlog
.I1E+00 UCLnorm
.I1E+00 *
.03E+00 UCLnorm
.27E+00 UCLnorm
.15E+00 **

BACKGROUND
EXTERNAL EXTERNAL EXTERNAL EXPOSURE CANCER CANCER
EXPOSURE EXPOSURE SLOPE FACTOR RISK RISK
(pCi-year/g) (pCi-year/g) Risk/year per pCi/g soil BACKGROUND

1.6E+03 4.2E+00 6.57E-08 l.OE-04
I.6E+03 5.7E+00 2.I4E-1I 3.4E-08
I.IE+03 7.2E+00 4.40E-I1 4.8E-08
4.4E+02 5.7E+00 6.74E-06 2.9E-03
4.4E+02 5.7E+00 I.45E-IO 6.3E-08
4.5E+02 5.3E+00 I.97E-II 8.9E-09
1.3E+03 6.5E+00 3.28E-06 4.2E-03
I.3E+03 5.9E+00 6.20E-06 7.9E-03

2.7E-07
I.2E-IO
3.2E-IO
3.8E-05
8.3E-IO
I.OE-10
2. IE-05
3.7E-05

CANCER RISK: 1.5E-02

Eiternal eiposure from ridionuclides in surface soils (site worker):
(pCi/g soil • I houn/diy • 250 diys/yeir • |(Fi • GSFi) + (Fo • GSFo)| " 25 years • I.UE-04 year/hours)

9.7E-05

OJ
o
to
ife
00
o

* Where Uranium 238, Thorium 230, and Radium 226 data approximate secular equilibrium, assume Uranium 234 and Lead 210 to be equal to the average of Uranium 238
Thorium 230, and Radium 226. Otherwise, assume Uranium 234 is equal to Uranium 238 and Lead 210 is equal to Radium 226.

** Where 'Thorium 232 and Radium 228 data approximate secular equilibrium, assume Thorium 228 to be equal to the average of Thorium 232 and Radium 226.
Otherwise, assume Thorium 228 is equal to Radium 228.

Fi = Time Fraction Indoors = 0.5
Fo = Time Fraction Outdoors = 0.5
GSFi = Gamma Shielding Factor Indoors = 0.8
GSFo = Gamma Shielding Factor Outdoors = I

Ss-fxp xlt



SUMMARY OF CARCINOGENIC HEALTH RISKS
FUTURE SCENA RIO

FOR A SITE WORKER

INADVERTENT INGESTION OF RADIONUCLIDES IN SURFACE SOIL AT AREA C

CHEMICAL

RADIONUCLIDES

Uranium 238
Uranium 234
Thorium 230
Radium 226
Lead 210
Fhorium 232
Radium 228
rhorium 228

SOIL
CONCENTRATION

(pCi/g)

2.70E+OI MAX
2.70E+01 *
I.16E+01 UCLlog
6.8IE+00 UCLlog
6.81E+00 •
I.65E+01 UCLlog
1.56E+01 UCLlog
1.61E+01 **

BACKGROUND
SOIL

CONCENTRATION
(PCi/g)

8.1 IE-01 UCLnorm
.11E+00 *
.4IE+00 UCLlog
.1IE+00 UCLnorm
.1IE+00 *
.03E+00 UCLnorm
.27E+00 UCLnorm
.I5E+00 **

INTAKE INTAKE ORAL CANCER
FORBACKGR SLOPE FACTOR RISK

(pCi) (pCi) Risk/pCi

CANCER
RISK

BACKGROUND

8.4E+03 2.5E+02 6.20E-II 5.2E-07
8.4E+03 3.5E+02 4.40E-II 3.7E-07
3.6E+03 4.4E+02 3.75E-11 I.4E-07
2.1E+03 3.5E+02 2.96E-10 6.3E-07
2.IE+03 3.5E+02 l.OIE-09 2.IE-06
5.1E+03 3.2E+02 3.28E-1I I.7E-07
4.9E+03 4.0E+02 2.48E-10 I.2E-06
5.0E+03 3.6E+02 2.3 IE- M I.2E-07

I.6E-08
I.5E-08
I.6E-08
I.OE-07
3.5E-07
1. IE-08
9.8E-08
8.3E-09

CANCER RISK: 5.3E-06

r ~ _ _ . . . . . . . . . . . . . . . . . . . _ _ .Intake of radionuclides in surface soils via ingestion (site worker):
(pCi/g soil * l.OOE-03 g/mg * 50 mg/day * 1 * 250 days/year * 25 years)

6.2E-07

oto
£»
00
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SUMMARY OF CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR A SITE WORKER

EXTERNAL PENETRATING RADIATION FROM RADIONUCLIDES IN SURFACE SOIL AT AREA C

CHEMICAL

RADIONUCLIDES

Uranium 238
Uranium 234
Thorium 230
Radium 226
Lead 2 10
Thorium 232

Radium 228
Thorium 228

SOIL
CONCENTRATION

(PCi/g)

2.70E+01 MAX
2.70E+OI *
I.16E+01 UCLlog
6.8IE+00 UCLlog
6.8IE+00 *
I.65E+OI UCLlog
I.56E+01 UCLlog
1.6IE+01 **

BACKGROUND
SOIL

CONCENTRATION
(PCi/g)

8.1 IE-01 UCLnorm
.1IE+00 *
.4IE+00 UCLlog
.11E+00 UCLnorm
.ME+00 *
.03E+00 UCLnorm
.27E+00 UCLnorm
.I5E+00 **

BACKGROUND
EXTERNAL EXTERNAL EXTERNAL EXPOSURE CANCER CANCER
EXPOSURE EXPOSURE SLOPE FACTOR RISK RISK
(pCi-ycar/g) (pCi-year/g) Risk/year per pCi/g soil BACKGROUND

1.4E+02 4.2E+00 6.57E-08 9. IE-06
1.4E+02 5.7E+00 2.14E-11 3.0E-09
5.9E+01 7.2E+00 4.40E-II 2.6E-09
3.5E+OI 5.7E+00 6.74E-06 2.4E-04
3.5E+OI 5.7E+00 I.45E-10 5.IE-09
8.4E+OI 5.3E+00 1.97E-II I.7E-09
8.0E+OI 6.5E+00 3.28E-06 2.6E-04
8.3E+OI 5.9E+00 6.20E-06 5. IE-04

2.7E-07
I.2E-IO
3.2E-IO
3.8E-OS
8.3E-10
I.OE-IO
2. IE-05
3.7E-05

CANCER RISK: l.OE-03

F.iltrnil tiposurt from rtdionuclidn in surf ice soili (•lilt worker):
(pCi/g soil * * houn/diy • ISO diyi/ynr * |(Fi * GSFi) + (Fo * GSFo)| • IS ynn ' 1. HE-04 year/houn)

9.7E-05

OJ
o
to*.
00
to

* Where Uranium 238, Thorium 230, and Radium 226 data approximate secular equilibrium, assume Uranium 234 and Lead 210 to be equal to the average of Uranium 238
Thorium 230, and Radium 226. Otherwise, assume Uranium 234 is equal to Uranium 238 and Lead 210 is equal to Radium 226.

** Where Thorium 232 and Radium 228 data approximate secular equilibrium, assume Thorium 228 to be equal to the average of Thorium 232 and Radium 226.
Otherwise, assume Thorium 228 is equal to Radium 228.

Fi = Time Fraction Indoors = 0.5
Fo = Time Fraction Outdoors = 0.5
GSFi = Gamma Shielding Factor Indoors = 0.8
GSFo = Gamma Shielding Factor Outdoors = I

JOOI202I06



SUMMARY OF CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR A SITE WORKER

INADVERTENT INGESTION OF RADIONUCLIDES IN GROUNDWATER

CHEMICAL

RADIONUCLIDES

Uranium 238
Uranium 234
Thorium 230
Radium 226
Lead 210
Thorium 232
Radium 228
Thorium 228

GROUNDWATER
CONCENTRATION

(pCi/l)

8.30E+00 UCLlog
4.48E+00 *
1.14E+00 UCLlog
4.02E+00 UCLlog
4.48E+00 *
9.53E-01 UCLlog
2.42E+00 UCLlog
1.68E+00 **

BACKGROUND FOR
GROUNDWATER

CONCENTRATION
(pCi/l)

2.90E-01 MAX
2.87E-01 *
2.20E-OI MAX
3.50E-OI MAX
2.87E-01 *
2.90E-01 MAX
9.40E-01 MAX
6.15E-OI **

GROUNDWATER
INTAKE

(pCi)

5.2E+04
2.8E+04
7.1E+03
2.5E+04
2.8E+04
6.0E+03
1.5E+04
I.IE+04

INTAKE FOR
BACKGROUND

(pCi/l)

.8E+03

.8E+03

.4E+03
2.2E+03
.8E+03
.8E+03

5.9E+03
3.8E+03

ORAL
SLOPE FACTOR

Risk/pCi

6.20E-1I
4.44E-I1
3.75E-1I
2.96E-IO
1.01E-09
3.28E-H
2.48E-IO
2.3IE-10

CANCER RISK:

! "~~

CANCER
RISK

3.2E-06
1.2E-06
2.7E-07
7.4E-06
2.8E-05
2.0E-07
3.7E-06
2.4E-06

4.7E-05

Intake of radionuclides in groundwater via ingestion (child resident):
(pCi/l water * 1 I/day * 250 days/year * 25 years)

CANCER
RISK

BACKGROUND

1. IE-07
8.0E-08
5.2E-08
6.5E-07
1.8E-06
5.9E-08
I.5E-06
8.9E-07

5. IE-06

u>
O
to
^
00
U)

* Where Uranium 238, Thorium 230, and Radium 226 data approximate secular equilibrium, assume Uranium 234 and Lead 210 to be equal to the average of Uranium 238
Thorium 230, and Radium 226. Otherwise, assume Uranium 234 is equal to Uranium 238 and Lead 210 is equal to Radium 226.

*' Where Thorium 232 and Radium 228 data approximate secular equilibrium, assume Thorium 228 to be equal to the average of Thorium 232 and Radium 226.
Otherwise, assume Thorium 228 is equal to Radium 228.

Page 3 Rngweup xliVsite worker GW



OJ
o
to
£t
00

SUMMARY OF CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR A CONSTRUCTION WORKER

INADVERTENT INGEST1ON OF RADIONUCLIDES IN ALL SOILS AT AREA A

CHEMICAL

RADIONUCLIDES

Uranium 238
Uranium 234
Thorium 230
Radium 226
Lead 210
Fhorium 232
Radium 228
Thorium 228

SOIL
CONCENTRATION

(pCi/g)

3.39E-KK) UCLlog
3.79E+00 *
4.08E+00 UCLlog
3.89E+00 UCLlog
3.79E+00 *
7.40E+00 UCLlog
2.59E+01 UCLlog
2.59E+01 **

BACKGROUND
SOIL

CONCENTRATION
(PCi/g)

8.1 IE-01 UCLnorm
.11E+00 *
.41E+00 UCLlog
.I1E+00 UCLnorm
.I1E+00 *
.03E+00 UCLnorm
.27E+00 UCLnorm
.15E+00 **

INTAKE INTAKE ORAL CANCER CANCER
FOR BACKGROUND SLOPE FACTOR RISK RISK

(pCi) (pCi) Risk/pCi BACKGROUND

9.8E+01 2.3E+OI 6.20E-II 6.IE-09
1.IE+02 3.2E+01 4.44E-1I 4.8E-09
I.2E+02 4.IE+01 3.75E-11 4.4E-09
1.IE+02 3.2E+01 2.96E-IO 3.3E-08
I.IE-K)2 3.2E+01 1.01E-09 LIE-07
2.IE+02 3.0E+OI 3.28E-1I 7.0E-09
7.5E+02 3.7E+OI 2.48E-IO I.8E-07
7.5E+02 3.3E+OI 2.3IE-IO I.7E-07

I.4E-09
I.4E-09
I.5E-09
9.5E-09
3.2E-08
9.7E-IO
9. IE-09
7.7E-09

CANCER RISK: 5.2E-07

Intake of radionuclides in soil via ingestion (construction worker):
(pCi/g soil * I.OOE-03 g/mg * 480 mg/d»y * I * 60 days/year * 1 year)

6.4E-08

* Where Uranium 238, Thorium 230, and Radium 226 data approximate secular equilibrium, assume Uranium 234 and Lead 210 to be equal to the average of Uranium 238
Thorium 230, and Radium 226. Otherwise, assume Uranium 234 is equal to Uranium 238 and Lead 210 is equal to Radium 226.

•* Where Thorium 232 and Radium 228 data approximate secular equilibrium, assume Thorium 228 to be equal to the average of Thorium 232 and Radium 226.
Otherwise, assume Thorium 228 is equal to Radium 228.
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SUMMARY OF CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR A CONSTRUCTION WORKER

EXTERNAL PENETRATING RADIATION FROM RADIONUCLIDES IN ALL SOILS AT AREA A

CHEMICAL

RADIONUCLIDES

Uranium 238
Uranium 234
rhorium 230
Radium 226
Lead 210
Thorium 232
Radium 228
Thorium 228

SOIL
CONCENTRATION

(pCi/g)

3.39E+00 UCLlog
3.79E+00 *
4.08E+00 UCLlog
3.89E+00 UCLlog
3.79E-KK) *
7.40E+00 UCLlog
2.59E+01 UCLlog
2.59E+OI **

BACKGROUND
SOIL

CONCENTRATION
(pCi/g)

8.1 IE-01 UCLnorm
.IIE+00 *
.4IE+00 UCLlog
.IIE+00 UCLnorm
.IIE+00 *
.03E+00 UCLnorm
.27E+00 UCLnorm
.15E+00 •*

BACKGROUND
EXTERNAL EXTERNAL EXTERNAL EXPOSURE CANCER CANCER
EXPOSURE EXPOSURE SLOPE FACTOR RISK RISK
(pCi-year/g) (pCi-year/g) Risk/year per pCi/g soil BACKGROUND

I.8E-01 4.2E-02 6,57E-08 1.2E-08
2.0E-01 5.8E-02 2.14E-1I 4.2E-12
2.IE-01 7.3E-02 4.40E-1I 9.3E-12
2.0E-OI 5.8E-02 6.74E-06 1.4E-06
2.0E-OI 5.8E-02 I.45E-10 2.9E-I1
3.8E-OI 5.3E-02 1.97E-I1 7.6E-I2
I.3E+00 6.6E-02 3.28E-06 4.4E-06
1.3E+00 6.0E-02 6.20E-06 8.3E-06

2.8E-09
I.2E-12
3.2E-12
3.9E-07
8.4E-I2
1. IE-12
2.2E-07
3.7E-07

CANCER RISK: 1.4E-05

- -

F.itcrnil ciposure from radionuclidn in soil (construction worker):
(pCi/t ioil • I houn/dty • 60 diys/yeir • |(R • GSFi) + (Fo • CSFo)| * 1 yttr • I.UE-04 ynr/hours)

9.8E-07

* Where Uranium 238, Thorium 230, and Radium 226 data approximate secular equilibrium, assume Uranium 234 and Lead 210 to be equal to the average of Uranium 238
Thorium 230, and Radium 226. Otherwise, assume Uranium 234 is equal to Uranium 238 and Lead 210 is equal to Radium 226.

** Where Thorium 232 and Radium 228 data approximate secular equilibrium, assume Thorium 228 to be equal to the average of Thorium 232 and Radium 226.
Otherwise, assume Thorium 228 is equal to Radium 228.

Fi = Time Fraction Indoors = 0.25
Fo = Time Fraction Outdoors = 0.75
GSFi = Gamma Shielding Factor Indoors = 0.8
GSFo = Gamma Shielding Factor Outdoors = I

Cw-np ill



SUMMARY OF CARCINOGENIC HEALTH RISKS
CURRENT SCENARIO

FOR A CONSTRUCTION WORKER

INHALATION OF RADIONUCLIDES ON RESPIRABLE PARTICIPATE AT AREA A

CHEMICAL

RADIONUCLIDES

Uranium 238
Uranium 234
Thorium 230
Radium 226
Lead 210
rhorium 232
Radium 228
Thorium 228

SOIL
CONCENTRATION

(pCi/g)

3.39E-KX) UCLlog
3.79E+00 •
4.08E+00 UCLlog
3.89E400 UCLlog
3.79E+00 *
7.40E400 UCLlog
2.59E+01 UCLlog
2.59E-H)! **

BACKGROUND
SOIL

CONCENTRATION
(PCi/g)

8. 1 IE-01 UCLnorm
.11E+00 *
.41E+00 UCLlog
.I1E+00 UCLnorm
.IIE+00 *
.03E+00 UCLnorm
.27E-HX) UCLnorm
.I5E+00 **

BACKGROUND
AIR AIR INTAKE INTAKE INHALATION

CONCENTRATION CONCENTRATION FOR BACKGROUND SLOPE FACTOR
(pCi/m3) (pCi/m3) (pCi) (pCi) Risk/pCi

CANCER CANCER
RISK RISK

BACKGROUND

4.54E-03 .09E-03 5.0E+00 .2E+00 1.24E-08
5.08E-03 .49E-03 5.6E-HK) .6E+00 I.40E-08
5.47E-03 .88E-03 6.0E+00 2.1E+00 I.72E-08
5.2 IE-03 .49E-03 5.7E+00 .6E+00 2.75E-09
5.08E-03 .49E-03 5.6E+00 .6E+00 3.86E-09
9.91E-03 .37E-03 l.lE+fll .5E+00 1.93E-08
3.47E-02 .70E-03 3.8E+OI .9E-HK) 9.94E-IO
3.47E-02 .54E-03 3.8E+01 .7E+00 9.68E-08

6.2E-08 1.5E-08
7.8E-08 2.3E-08
I.OE-07 3.6E-08
I.6E-08 4.5E-09
2.2E-08 6.3E-09
2. IE-07 2.9E-08
3.8E-08 I.9E-09
3.7E-06 I.6E-07

CANCER RISK:

Intake of radionuclides on respirable parficulales via inhalation (construction worker):
(pCi/m1 air * 2.3m'/hour * 8 hours/day * 60 days/year * 1 year)

4.2E-06 2.8E-07

LO
O

00

' Where Uranium 238, Thorium 230, and Radium 226 data approximate secular equilibrium, assume Uranium 234 and Lead 210 to be equal to the average of Uranium 238
Thorium 230, and Radium 226. Otherwise, assume Uranium 234 is equal to Uranium 238 and Lead 210 is equal to Radium 226.

" Where Thorium 232 and Radium 228 data approximate secular equilibrium, assume Thorium 228 to be equal to the average of Thorium 232 and Radium 226.
Otherwise, assume Thorium 228 is equal to Radium 228.

Cw-e>p xli
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SUMMARY OF CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR A CONSTRUCTION WORKER

INADVERTENT INGESTION OF RADIONUCL1DES IN ALL SOILS AT AREA B

CHEMICAL

RADIONUCLIDES

Uranium 238
Jranium 234
Thorium 230
Radium 226
Lead 2 10
Thorium 232

Radium 228
Thorium 228

SOIL
CONCENTRATION

(pCi/g)

2.00E+00 UCLlog
2.47E+00 *
2.95E+00 UCLlog
2.47E+00 UCLlog
2.47E+00 *
3.85E+00 UCLlog
6.89E+00 UCLlog
6.89E+00 **

BACKGROUND
SOIL

CONCENTRATION
(pCi/g)

8.1 IE-01 UCLnorm
.11E+00 *
.41E+00 UCLlog
.I1E+00 UCLnorm
.IIE400 *
.03E+00 UCLnorm
.27E+00 UCLnorm
.I5E+00 **

INTAKE INTAKE ORAL CANCER CANCER
FOR BACKGROUND SLOPE FACTOR RISK RISK

(pCi) (pCi) Risk/pCi BACKGROUND

5.8E+01 2.3E+OI 6.20E-II 3.6E-09 I.4E-09
7.1E+01 3.2E+OI 4.44E-11 3.2E-09 I.4E-09
8.5E+01 4.IE+OI 3.75E-I1 3.2E-09 1.5E-09
7.IE+01 3.2E+OI 2.96E-IO 2.1E-08 9.5E-09
7.IE+OI 3.2E+01 I.OIE-09 7.2E-08 3.2E-08
I.IE+02 3.0E+OI 3.28E-II 3.6E-09 9.7E-IO
2.0E+02 3.7E+OI 2.48E-IO 4.9E-08 9.IE-09
2.0E+02 3.3E+OI 2.3IE-IO 4.6E-08 7.7E-09

CANCER RISK: 2.0E-07 6.4E-08

Intake of radionuciides in soil via ingestion (construction worker):
(pCi/g soil * I.OOE-03 g/mg * 480 mg/day * 1 * 60 days/year * 1 year)

* Where Uranium 238, Thorium 230, and Radium 226 data approximate secular equilibrium, assume Uranium 234 and Lead 210 to be equal to the average of Uranium 238
Thorium 230, and Radium 226. Otherwise, assume Uranium 234 is equal to Uranium 238 and Lead 210 is equal to Radium 226.

** Where Thorium 232 and Radium 228 data approximate secular equilibrium, assume Thorium 228 to be equal to the average of Thorium 232 and Radium 226.
Otherwise, assume Thorium 228 is equal to Radium 228.

Cw-CTf xl»



SUMMARY OF CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR A CONSTRUCTION WORKER

EXTERNAL PENETRATING RADIATION FROM RADIONUCLIDES IN ALL SOILS AT AREA B

CHEMICAL

RADIONUCLIDES

Uranium 238
Uranium 234
rhorium 230
Radium 226
Lead 2 10
rhorium 232
Radium 228
Thorium 228

SOIL
CONCENTRATION

(pCi/g)

2.00E+00 UCLlog
2.47E+00 *
2.95E+00 UCLlog
2.47E+00 UCLlog
2.47E+00 *
3.85E+00 UCLlog
6.89E+00 UCLlog
6.89E+00 •*

BACKGROUND
SOIL

CONCENTRATION
(pCi/g)

8.ME-OI UCLnorm
.IIE+00 *
.4IE+00 UCLlog
.IIE+00 UCLnorm
.IIE+00 *
.03E+00 UCLnorm
.27E+00 UCLnorm
.15E+00 **

BACKGROUND
EXTERNAL EXTERNAL EXTERNAL EXPOSURE CANCER CANCER
EXPOSURE EXPOSURE SLOPE FACTOR RISK RISK
(pCi-year/g) (pCi-year/g) Risk/year per pCi/g soil BACKGROUND

.OE-01 4.2E-02 6.57E-08 6.8E-09 2.8E-09

.3E-OI 5.8E-02 2.I4E-1I 2.7E-I2 I.2E-I2

.5E-01 7.3E-02 4.40E-1I 6.8E-I2 3.2E-I2

.3E-OI 5.8E-02 6.74E-06 8.7E-07 3.9E-07

.3E-01 5.8E-02 I.45E-IO I.9E-II 8.4E-I2
2.0E-OI 5.3E-02 1.97E-1I 3.9E-I2 1. IE-12
3.6E-OI 6.6E-02 3.28E-06 I.2E-06 2.2E-07
3.6E-OI 6.0E-02 6.20E-06 2.2E-06 3."7E-07

CANCER RISK: 4.3E-06 9.8E-07

Eitemil eiposure from ridionuclidn in soil (construction worker): 1
(pCi/( toil • 8 houn/diy * 60 d.yj/ye.r • |(Fi • GSFi) + (Fo * CSFo)| * 1 ynr • I.Ut-04 year/hours)

U)
o
to
*.
00
00

* Where Uranium 238, Thorium 230, and Radium 226 data approximate secular equilibrium, assume Uranium 234 and Lead 210 to be equal to the average of Uranium 238
Thorium 230, and Radium 226. Otherwise, assume Uranium 234 is equal to Uranium 238 and Lead 210 is equal to Radium 226.

** Where Thorium 232 and Radium 228 data approximate secular equilibrium, assume Thorium 228 to be equal to the average of Thorium 232 and Radium 226.
Otherwise, assume Thorium 228 is equal to Radium 228.

Fi = Time Fraction Indoors = 0.25
Fo = Time Fraction Outdoors = 0.75
GSFi = Gamma Shielding Factor Indoors = 0.8
GSFo = Gamma Shielding Factor Outdoors = 1

Cw-cxp xll



SUMMARY OF CARCINOGENIC HEALTH RISKS
CURRENT SCENARIO

FOR A CONSTRUCTION WORKER

INHALATION OF RADIONUCLIDES ON RESPIRABLE PARTICULATE AT AREA B

CHEMICAL

RADIONUCLIDES

Uranium 238
Uranium 234
rhorium 230
Radium 226
Lead 2 10
rhorium 232
Radium 228
rhorium 228

SOIL
CONCENTRATION

(pCi/g)

2.00E+00 UCLlog
2.47E+00 *
2.95E+00 UCLlog
2.47E+00 UCLlog
2.47E+00 •
3.85E400 UCLlog
6.89E+00 UCLlog
6.89E400 •*

BACKGROUND
SOIL

CONCENTRATION
(PCi/g)

8.1 IE-01 UCLnorm
.IIE+00 •
.4IE+00 UCLlog
.11E+00 UCLnorm
.IIE+00 *
.03E+00 UCLnorm
.27E+00 UCLnorm
.I5E+00 ••

BACKGROUND
AIR AIR INTAKE INTAKE INHALATION CANCER CANCER

CONCENTRATION CONCENTRATION FOR BACKGROUND SLOPE FACTOR RISK RISK
(pCi/m3) (pCi/mJ) (pCi) (pCi) Risk/pCi BACKGROUND

2.69E-03 .09E-03 3.0E+00 .2E-HK) I.24E-08
3.3 IE-03 .49E-03 3.7E+00 .6E+00 I.40E-08
3.96E-03 .88E-03 4.4E+00 2.IE400 I.72E-08
3.3 IE-03 .49E-03 3.7E-HX) .6E+00 2.75E-09
3.3 IE-03 .49E-03 3.7E+00 .6E400 3.86E-09
5.I5E-03 .37E-03 5.7E+00 .5E-KK) 1.93E-08
9.24E-03 .70E-03 I.OE+OI .9E-KX) 9.94E-IO
9.24E-03 .54E-03 I.OE+OI .7E-KK) 9.68E-08

3.7E-08 I.5E-08
5. IE-08 2.3E-08
7.5E-08 3.6E-08
I.OE-08 4.SE-09
I.4E-08 6.3E-09
1. IE-07 2.9E-08
I.OE-08 I.9E-09
9.9E-07 I.6E-07

CANCER RISK:

Intake of radionuclidfs on respirable participates via inhalation (construction worker):
(pCi/g soil * 1.34E-06 kg/m3 * 1000 g/kg * 2.3m3/hour * 8 hours/day * 60 days/year * 1 year)

1.3E-06 2.8E-07

Where Uranium 238, Thorium 230, and Radium 226 data approximate secular equilibrium, assume Uranium 234 and Lead 210 to be equal to the average of Uranium 238
Thorium 230, and Radium 226. Otherwise, assume Uranium 234 is equal to Uranium 238 and Lead 210 is equal to Radium 226.

* Where Thorium 232 and Radium 228 data approximate secular equilibrium, assume Thorium 228 to be equal to the average or Thorium 232 and Radium 226.
Otherwise, assume Thorium 228 is equal to Radium 228.
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SUMMARY OF CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR A CONSTRUCTION WORKER

INADVERTENT 1NGES I ION OF RADIONUCLIDES IN ALL SOILS AT AREA B&C

CHEMICAL

RADIONUCLIDES

Uranium 238
Uranium 234
Thorium 230
Radium 226
Lead 210
Thorium 232
Radium 228
Thorium 228

SOIL
CONCENTRATION

(pCi/g)

3.93E+OI UCLlog
3.85E+01 *
3.77E+01 UCLlog
2.00E+OI UCLlog
2.00E+01 *
I.92E+01 UCLlog
4.33E+01 UCLlog
4.33E+01 **

BACKGROUND
SOIL

CONCENTRATION
(PCi/g)

8.1 IE-01 UCLnorm
.1IE+00 *
.4IE+00 UCLlog
.I1E+00 UCLnorm
.I1E+00 *
.03E+00 UCLnorm
.27E+00 UCLnorm
.I5E+00 **

INTAKE INTAKE ORAL CANCER CANCER
FOR BACKGROUND SLOPE FACTOR RISK RISK

(pCi) (pCi) Risk/pCi BACKGROUND

I.1E+03 2.3E+01 6.20E-11 7.0E-08 I.4E-09
I.IE+03 3.2E+01 4.44E-II 4.9E-08 I.4E-09
I.IE+03 4.1E+01 3.75E-1I 4.IE-08 I.5E-09
5.7E+02 3.2E+01 2.96E-10 L7E-07 9.5E-09
5.8E+02 3.2E+01 I.OIE-09 5.8E-07 3.2E-08
5.5E+02 3.0E+01 3.28E-II I.8E-08 9.7E-IO
I.2E+03 3.7E+01 2.48E-IO 3.IE-07 9.IE-09
I.2E+03 3.3E+01 2.31E-IO 2.9E-07 7.7E-09

CANCER RISK: 1.5E-06 6.4E-08

Intake of radionuclides in soil via ingestion (construction worker):
(pCi/g soil * l.OOE-03 g/mg * 480 mg/day * 1 * 60 days/year * 1 year)

* Where Uranium 238, Thorium 230, and Radium 226 data approximate secular equilibrium, assume Uranium 234 and Lead 210 to be equal to the average of Uranium 238
Thorium 230, and Radium 226. Otherwise, assume Uranium 234 is equal to Uranium 238 and Lead 210 is equal to Radium 226.

** Where Thorium 232 and Radium 228 data approximate secular equilibrium, assume Thorium 228 to be equal to the average of Thorium 232 and Radium 226.
Otherwise, assume Thorium 228 is equal to Radium 228.
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SUMMARY OF CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR A CONSTRUCTION WORKER

EXTERNAL PENETRATING RADIATION FROM RADIONUCLIDES IN ALL SOILS AT AREA B&C

CHEMICAL

RADIONUCLIDES

Uranium 238
Uranium 234
Thorium 230
Radium 226
Lead 210
Thorium 232
Radium 228
Thorium 228

SOIL
CONCENTRATION

(pCi/g)

3.93E+01 UCLlog
3.85E+OI *
3.77E+01 UCLlog
2.00E+01 UCLlog
2.00E+01 *
I.92E+OI UCLlog
4.33E+OI UCLlog
4.33E+OI **

BACKGROUND
SOIL

CONCENTRATION
(pCi/g)

8.1 IE-01 UCLnorm
.I1E+00 *
.41E+00 UCLlog
.11E+00 UCLnorm
.1IE+00 *
.03E+00 UCLnorm
.27E+00 UCLnorm
.I5E+00 **

BACKGROUND
EXTERNAL EXTERNAL EXTERNAL EXPOSURE CANCER CANCER
EXPOSURE EXPOSURE SLOPE FACTOR RISK RISK
(pCi-year/g) (pCi-year/g) Risk/year per pCi/g soil BACKGROUND

2.0E+00 4.2E-02 6.57E-08 I.3E-07 2.8E-09
2.0E+00 5.8E-02 2.I4E-1I 4.3E-II I.2E-I2
2.0E+00 7.3E-02 4.40E-11 8.6E-1I 3.2E-I2
I.OE+00 5.8E-02 6.74E-06 7.0E-06 3.9E-07
l.OE+00 5.8E-02 1.45E-10 1.5E-IO 8.4E-12
l.OE+00 5.3E-02 I.97E-1I 2.0E-I1 LIE-12
2.3E+00 6.6E-02 3.28E-06 7.4E-06 2.2E-07
2.3E+00 6.0E-02 6.20E-06 I.4E-05 3.7E-07

CANCER RISK: 2.8E-05 9.8E-07

Cite rnal eiposurc from radionuclides in soil (construction workrr):
(pCi/K soil * R hours/day • 60 days/ytar • |(Fi * GSFi) + (Fo • GSFo)| • 1 year • I.I4»-04 year/hours)

o
to
*.
vo

* Where Uranium 238, Thorium 230, and Radium 226 data approximate secular equilibrium, assume Uranium 234 and Lead 210 to be equal to the average of Uranium 238
Thorium 230, and Radium 226. Otherwise, assume Uranium 234 is equal to Uranium 238 and Lead 210 is equal to Radium 226.

** Where Thorium 232 and Radium 228 data approximate secular equilibrium, assume Thorium 228 to be equal to the average of Thorium 232 and Radium 226.
Otherwise, assume Thorium 228 is equal to Radium 228.

Fi = Time Fraction Indoors = 0.25
Fo = Time Fraction Outdoors = 0.75
GSFi = Gamma Shielding Factor Indoors = 0.8
GSFo = Gamma Shielding Factor Outdoors = 1
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SUMMARY OF CARCINOGENIC HEALTH RISKS
CURRENT SCENA RIO

FOR A CONSTRUCTION WORKER

INHALATION OF RADIONUCLIDES ON RESPIRABLE PARTICIPATE AT AREA B&C

CHEMICAL

RADIONUCLIDES

Uranium 238
Uranium 234
Thorium 230
Radium 226
Lead 2 10
Thorium 232
Radium 228
Thorium 228

SOIL
CONCENTRATION

(pCi/g)

3.93E-KM UCLlog
3.85E+01 *
3.77E+OI UCLlog
2.00E+OI UCLlog
2.00E+OI *
I.92E+01 UCLlog
4.33E+OI UCLlog
4.33E+OI **

BACKGROUND
SOIL

CONCENTRATION
(PCi/g)

8.1 IE-01 UCLnorm
.1IE-KK) *
.41E+00 UCLlog
.IIE+00 UCLnorm
.IIE+00 •
.03E+00 UCLnorm
.27E+00 UCLnorm
.I5E+00 •*

BACKGROUND
AIR AIR INTAKE INTAKE INHALATION

CONCENTRATION CONCENTRATION FOR BACKGROUND SLOPE FACTOR
(pCi/m3) (pCi/m3) (pCi) (pCi) Risk/pCi

CANCER CANCER
RISK RISK

BACKGROUND

5.27E-02 .09E-03 5.8E+01 .2E+00 1.24E-08
5.I6E-02 .49E-03 5.7E+OI .6E+00 I.40E-08
5.06E-02 .88E-03 5.6E+OI 2.IE+00 I.72E-08
2.67E-02 .49E-03 3.0E+OI .6E+00 2.75E-09
2.68E-02 .49E-03 3.0E-K)! .6E+00 3.86E-09
2.58E-02 .37E-03 2.8E+OI .5E+00 1.93E-08
5.81E-02 .70E-03 6.4E+01 .9E+00 9.94E-IO
5.81E-02 .54E-03 6.4E+01 .7E+00 9.68E-08

7.2E-07 I.5E-08
8.0E-07 2.3E-08
9.6E-07 3.6E-08
8. IE-08 4.SE-09
LIE-07 6.3E-09
5.5E-07 2.9E-08
6.4E-08 1.9E-09
6.2E-06 1.6E-07

CANCER RISK:

Intake of radionuclides on rcspirable particulates via inhalation (construction worker):
(pCi/g soil * 1J4E-06 kg/mj * 1000 g/kg * 2.3m3/hour * 8 hours/day * 60 days/year * 1 year)

9.5E-06 2.8E-07

1 Where Uranium 238, Thorium 230, and Radium 226 data approximate secular equilibrium, assume Uranium 234 and Lead 210 to be equal to the average of Uranium 238
Thorium 230, and Radium 226. Otherwise, assume Uranium 234 is equal to Uranium 238 and Lead 210 is equal to Radium 226.

'* Where Thorium 232 and Radium 228 data approximate secular equilibrium, assume Thorium 228 to be equal to the average of Thorium 232 and Radium 226.
Otherwise, assume Thorium 228 is equal to Radium 228.
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SUMMARY OF CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR A CONSTRUCTION WORKER

INADVERTENT INGEST1ON OF RADIONUCLIDES IN ALL SOILS AT AREA C

CHEMICAL

RADIONUCLIDES

Uranium 238
Jranium 234
Thorium 230
Radium 226
Lead 210
Thorium 232
Radium 228
Thorium 228

SOIL
CONCENTRATION

(pCi/g)

7.40E+00 UCLlog
5.2IE+00 *
4.4IE+00 UCLlog
3.83E+00 UCLlog

5.21 •
4.09E+00 UCLlog
4.91E+00 UCLlog
4.50E+00 **

BACKGROUND
SOIL

CONCENTRATION
(pCi/g)

8.1 IE-01 UCLnorm
.I1E+00 *
.4IE+00 UCLlog
.IIE+00 UCLnorm
.1IE+00 *
.03E+00 UCLnorm
.27E+00 UCLnorm
.I5E+00 **

INTAKE INTAKE ORAL CANCER CANCER
FOR BACKGROUND SLOPE FACTOR RISK RISK

(pCi) (pCi) Risk/pCi BACKGROUND

2.IE+02 2.3E+OI 6.20E-I1 1.3E-08 1.4E-09
.5E+02 3.2E+OI 4.44E-II 6.7E-09 I.4E-09
.3E+02 4.IE+OI 3.75E-II 4.8E-09 I.5E-09
.IE+02 3.2E+OI 2.96E-IO 3.3E-08 9.5E-09
.5E+02 3.2E+OI l.OIE-09 1.5E-07 3.2E-08
.2E+02 3.0E+OI 3.28E-I1 3.9E-09 9.7E-10
.4E+02 3.7E+OI 2.48E-10 3.5E-08 9. IE-09
.3E+02 3.3E+OI 2.31E-IO 3.0E-08 7.7E-09

CANCER RISK: 2.8E-07 6.4E-08

I
Intake of radionuclides in soil via ingestion (construction worker):
(pCi/g soil * I.OOE-03 g/mg * 480 mg/day * 1 * 60 days/year * 1 year)

* Where Uranium 238, Thorium 230, and Radium 226 data approximate secular equilibrium, assume Uranium 234 and Lead 210 to be equal to the average of Uranium 238
Thorium 230, and Radium 226. Otherwise, assume Uranium 234 is equal to Uranium 238 and Lead 210 is equal to Radium 226.

** Where Thorium 232 and Radium 228 data approximate secular equilibrium, assume Thorium 228 to be equal to the average of Thorium 232 and Radium 226.
Otherwise, assume Thorium 228 is equal to Radium 228.
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SUMMARY OF CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR A CONSTRUCTION WORKER

EXTERNAL PENETRATING RADIATION FROM RADIONUCLIDES IN ALL SOILS AT AREA C

CHEMICAL

RADIONUCLIDES

Uranium 238
Uranium 234
Thorium 230
Radium 226
Lead 210
Thorium 232
Radium 228
Thorium 228

SOIL
CONCENTRATION

(pCi/g)

7.40E+00 UCLlog
5.2IE+00 *
4.4IE+00 UCLlog
3.83E+00 UCLlog
5.21E+00 *
4.09E+00 UCLlog
4.9IE+00 UCLlog
4.50E+00 **

BACKGROUND
SOIL

CONCENTRATION
(PCi/g)

8.1 IE-01 UCLnorm
.I1E+00 *
.41E+00 UCLlog
.I1E+00 UCLnorm
.1IE+00 *
.03E+00 UCLnorm
.27E+00 UCLnorm
.15E+00 **

BACKGROUND
EXTERNAL EXTERNAL EXTERNAL EXPOSURE CANCER CANCER
EXPOSURE EXPOSURE SLOPE FACTOR RISK RISK
(pCi-year/g) (pCi-year/g) Risk/year per pCi/g soil BACKGROUND

3.8E-OI 4.2E-02 6.57E-08
2.7E-OI 5.8E-02 2.I4E-11
2.3E-OI 7.3E-02 4.40E-I1
2.0E-OI 5.8E-02 6.74E-06
2.7E-OI 5.8E-02 1.45E-10
2. IE-01 5.3E-02 I.97E-1I
2.6E-OI 6.6E-02 3.28E-06
2.3E-01 6.0E-02 6.20E-06

2.5E-08 2.8E-09
5.8E-I2 I.2E-12
I.OE-ll 3.2E-12
1.3E-06 3.9E-07
3.9E-I1 8.4E-12
4.2E-12 1. IE-12
8.4E-07 2.2E-07
1.5E-06 3.7E-07

CANCER RISK:

r F.ilernil riposure from ndionuclidw in soil (construction worker):
(pCI/f soil * 8 houn/diy • 60 dtyi/yeir • |(Fi • GSFi) + (Fo " GSFo)| * 1 year • \.\4t-04 yeir/houn)

3.7E-06 9.8E-07
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* Where Uranium 238, Thorium 230, and Radium 226 data approximate secular equilibrium, assume Uranium 234 and Lead 210 to be equal to the average of Uranium 238
Thorium 230, and Radium 226. Otherwise, assume Uranium 234 is equal to Uranium 238 and Lead 210 is equal to Radium 226.

** Where Thorium 232 and Radium 228 data approximate secular equilibrium, assume Thorium 228 to be equal to the average of Thorium 232 and Radium 226.
Otherwise, assume Thorium 228 is equal to Radium 228.

Fi = Time Fraction Indoors = 0.25
Fo = Time Fraction Outdoors = 0.75
GSFi = Gamma Shielding Factor Indoors = 0.8
GSFo = Gamma Shielding Factor Outdoors = I

Cw-«xp xls



SUMMARY OF CARCINOGENIC HEALTH RISKS
CURRENT SCENARIO

FOR A CONSTRUCTION WORKER

INHALATION OF RADIONUCLIDES ON RESPIRABLE PARTICULATE AT AREA C

CHEMICAL

RADIONUCLIDES

Uranium 238
Uranium 234
Fhorium 230
Radium 226
Lead 2 10
Thorium 232
Radium 228
Fhorium 228

SOIL
CONCENTRATION

(pCi/g)

7.40E+00 UCLlog
5.21E+00 *
4.4IE+00 UCLlog
3.83E400 UCLlog
5.2IE+00 *
4.09E+00 UCLlog
4.91E+00 UCLlog
4.50E+00 •*

BACKGROUND
SOIL

CONCENTRATION
(pCi/g)

8.1 IE-01 UCLnorm
.IIE+00 *
.4IE+00 UCLlog
.IIE+00 UCLnorm
.IIE+00 •
.03E+00 UCLnorm
.27E+00 UCLnorm
.I5E+00 **

BACKGROUND
AIR AIR INTAKE INTAKE INHALATION CANCER CANCER

CONCENTRATION CONCENTRATION FOR BACKGROUND SLOPE FACTOR RISK RISK
(pCi/m3) (pCi/m3) (pCi) (pCi) Risk/pCi BACKGROUND

9.91E-03 .09E-03 1.IE+01 .2E+00 1.24E-08 I.4E-07 1.5E-08
6.98E-03 .49E-03 7.7E+00 .6E+00 1.40E-08 1. IE-07 2.3E-08
5.9 IE-03 .88E-03 6.5E+00 2.IE+00 1.72E-08 1. IE-07 3.6E-08
5.13E-03 .49E-03 5.7E+00 .6E+00 2.75E-09 I.6E-08 4.5E-09
6.98E-03 .49E-03 7.7E+00 .6E+00 3.86E-09 3.0E-08 6.3E-09
5.48E-03 .37E-03 6.1E+00 .5E+00 I.93E-08 I.2E-07 2.9E-08
6.58E-03 .70E-03 7.3E+00 .9E+00 9.94E-10 7.2E-09 1.9E-09
6.03E-03 .54E-03 6.7E+00 .7E+00 9.68E-08 6.4E-07 I.6E-07

CANCER RISK: I.2E-06 2.8E-07

Intake of radionuclides on respirable participates via inhalation (construction worker):
(pCi/g soil * 1.34E-06 kg/mJ * 1000 g/kg * 2.3m3/hour * 8 hours/day * 60 days/year * 1 year)

1 Where Uranium 238, Thorium 230, and Radium 226 data approximate secular equilibrium, assume Uranium 234 and Lead 210 to be equal to the average of Uranium 238
Thorium 230, and Radium 226. Otherwise, assume Uranium 234 is equal to Uranium 238 and Lead 210 is equal to Radium 226.

• Where Thorium 232 and Radium 228 data approximate secular equilibrium, assume Thorium 228 to be equal to the average of Thorium 232 and Radium 226.
Otherwise, assume Thorium 228 is equal to Radium 228.
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SUMMARY OF CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR A CONSTRUCTION WORKER

INADVERTENT INGES TION OF RADIONUCLIDES IN ALL SOILS AT AREA A

CHEMICAL

RADIONUCLIDES

Uranium 238
Uranium 234
Thorium 230
Radium 226
Lead 2 10
Thorium 232
Radium 228
Thorium 228

SOIL
CONCENTRATION

(pCi/g)

3.39E+00 UCLlog
3.79E+00 *
4.08E+00 UCLlog
3.89E+00 UCLlog
3.79E+00 *
7.40E+00 UCLlog
2.59E+01 UCLlog
2.59E+OI **

BACKGROUND
SOIL

CONCENTRATION
(pCi/g)

8.1 IE-01 UCLnorm
.IIE+00 *
.4IE+00 UCLlog
.IIE+00 UCLnorm
.IIE+00 *
.03E+00 UCLnorm
.27E+00 UCLnorm
.I5E+00 **

INTAKE INTAKE ORAL CANCER CANCER
FOR BACKGROUND SLOPE FACTOR RISK RISK

(pCi) (pCi) Risk/pCi BACKGROUND

9.8E+OI 2.3E+OI 6.20E-1I 6.1E-09
1.1E+02 3.2E+OI 4.44E-1I 4.8E-09
1.2E+02 4.IE+OI 3.75E-1I 4.4E-09
1.1E+02 3.2E+OI 2.96E-10 3.3E-08
1.IE+02 3.2E+01 I.OIE-09 1. IE-07
2.1E+02 3.0E+OI 3.28E-I1 7.0E-09
7.5E+02 3.7E+OI 2.48E-IO I.8E-07
7.5E+02 3.3E+OI 2.3IE-IO 1.7E-07

1.4E-09
1.4E-09
I.5E-09
9.5E-09
3.2E-08
9.7E-10
9. IE-09
7.7E-09

CANCER RISK: 5.2E-07

Intake of radionuclides in soil via ingestion (construction worker):
(pCi/g soil * l.OOE-03 g/mg * 480 ing/day * 1 * 60 days/year * 1 year)

6.4E-08

1 Where Uranium 238, Thorium 230, and Radium 226 data approximate secular equilibrium, assume Uranium 234 and Lead 210 to be equal to the average of Uranium 238
Thorium 230, and Radium 226. Otherwise, assume Uranium 234 is equal to Uranium 238 and Lead 210 is equal to Radium 226.

* Where Thorium 232 and Radium 228 data approximate secular equilibrium, assume Thorium 228 to be equal to the average of Thorium 232 and Radium 226.
Otherwise, assume Thorium 228 is equal to Radium 228.
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SUMMARY OF CARCINOGENIC HEALTH RISKS
FUTURE SCENA RIO

FOR A CONSTRUCTION WORKER

EXTERNAL PENETRATING RADIATION FROM RADIONUCLIDES IN ALL SOILS AT AREA A

CHEMICAL

RADIONUCLIDES

Uranium 238
Uranium 234
Thorium 230
Radium 226
Lead 2 10
Thorium 232
Radium 228
Thorium 228

SOIL
CONCENTRATION

(pCi/g)

3.39E+00 UCLlog
3.79E-HK) *
4.08E+00 UCLlog
3.89E+00 UCLlog
3.79E+00 *
7.40E+00 UCLlog
2.59E+OI UCLlog
2.59E+01 **

BACKGROUND
SOIL

CONCENTRATION
(pCi/g)

8.ME-OI UCLnorm
.IIE+OO *
.41E+00 UCLlog
.11E+00 UCLnorm
.IIE+OO *
.03E+00 UCLnorm
.27E+00 UCLnorm
.15E+00 **

BACKGROUND
EXTERNAL EXTERNAL EXTERNAL EXPOSURE CANCER CANCER
EXPOSURE EXPOSURE SLOPE FACTOR RISK RISK
(pCi-year/g) (pCi-year/g) Risk/year per pCi/g soil BACKGROUND

1.8E-01 4.2E-02 6.57E-08 I.2E-08
2.0E-01 5.8E-02 2.I4E-II 4.2E-12
2.IE-01 7.3E-02 4.40E-II 9.3E-12
2.0E-01 5.8E-02 6.74E-06 I.4E-06
2.0E-01 5.8E-02 I.45E-10 2.9E-11
3.8E-OI 5.3E-02 I.97E-II 7.6E-I2
1.3E+00 6.6E-02 3.28E-06 4.4E-06
I.3E-HX) 6.0E-02 6.20E-06 8.3E-06

2.8E-09
I.2E-I2
3.2E-I2
3.9E-07
8.4E-I2
1. IE-12
2.2E-07
3.7E-07

CANCER RISK: 1.4E-05

E Eilernil ciposurc from ridionuclidn in soil (construction worker):
(pCi/g soil • t hourj/diy • 60 d»ys/ye«r * |(F1 • GSFi) + (Fo • GSFo)| • 1 ytir * I.I4E-04 yeir/hours)

9.8E-07

to
O
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* Where Uranium 238, Thorium 230, and Radium 226 data approximate secular equilibrium, assume Uranium 234 and Lead 210 to be equal to the average of Uranium 238
Thorium 230, and Radium 226. Otherwise, assume Uranium 234 is equal to Uranium 238 and Lead 210 is equal to Radium 226.

*• Where Thorium 232 and Radium 228 data approximate secular equilibrium, assume Thorium 228 to be equal to the average of Thorium 232 and Radium 226.
Otherwise, assume Thorium 228 is equal to Radium 228.

Fi = Time Fraction Indoors = 0.25
Fo = Time Fraction Outdoors = 0.75
GSFi = Gamma Shielding Factor Indoors = 0.8
GSFo = Gamma Shielding Factor Outdoors = 1
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SUMMARY OF CARCINOGENIC HEALTH RISKS
CURRENT SCENARIO

FOR A CONSTRUCTION WORKER

INHALATION OF RADIONUCLIDES ON RESPIRABLE PARTICULATE AT AREA A

CHEMICAL

RADIONUCLIDES

Uranium 238
Uranium 234
Thorium 230
Radium 226
Lead 210
Thorium 232
Radium 228
Thorium 228

SOIL
CONCENTRATION

(pCi/g)

3.39E-HX) UCLlog
3.79E-HK) •
4.08E400 UCLlog
3.89E+00 UCLlog
3.79E+00 *
7.40E+00 UCLlog
2.59E+01 UCLlog
2.59E+01 **

BACKGROUND
SOIL

CONCENTRATION
(pCi/g)

8.1 IE-01 UCLnorm
.11E+00 *
.41E+00 UCLlog
.I1E+00 UCLnorm
.1IE400 *
.03E+00 UCLnorm
.27E+00 UCLnorm
.15E+00 **

BACKGROUND
AIR AIR INTAKE INTAKE INHALATION

CONCENTRATION CONCENTRATION FOR BACKGROUND SLOPE FACTOR
(pCi/m3) (pCi/m3) (pCi) (pCi) Risk/pCi

CANCER CANCER
RISK RISK

BACKGROUND

4.54E-03 .09E-03 5.0E-KK) .2E+00 1.24E-08
5.08E-03 .49E-03 5.6E+00 .6E+00 1.40E-08
5.47E-03 .88E-03 6.0E+00 2.1E-KK) 1.72E-08
5.2 IE-03 .49E-03 5.7E+00 .6E+00 2.75E-09
5.08E-03 .49E-03 5.6E+00 .6E+00 3.86E-09
9.9IE-03 .37E-03 1.1E+01 .5E+00 I.93E-08
3.47E-02 .70E-03 3.8E-KM .9E+00 9.94E-IO
3.47E-02 .54E-03 3.8E+01 .7E+00 9.68E-08

6.2E-08 I.5E-08
7.8E-08 2.3E-08
I.OE-07 3.6E-08
I.6E-08 4.5E-09
2.2E-08 6.3E-09
2. IE-07 2.9E-08
3.8E-08 I.9E-09
3.7E-06 I.6E-07

CANCER RISK:

Intake of radionuclides on respirable participates via inhalation (construction worker):
(pCi/m3 air * 2.3m3/hour * 8 hours/day * 60 days/year * 1 year)

4.2E-06 2.8E-07

Where Uranium 238, Thorium 230, and Radium 226 data approximate secular equilibrium, assume Uranium 234 and Lead 210 to be equal to the average of Uranium 238
Thorium 230, and Radium 226. Otherwise, assume Uranium 234 is equal to Uranium 238 and Lead 210 is equal to Radium 226.

* Where Thorium 232 and Radium 228 data approximate secular equilibrium, assume Thorium 228 to be equal to the average ofThorium 232 and Radium 226.
Otherwise, assume Thorium 228 is equal to Radium 228.
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SUMMARY OF CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR A CONSTRUCTION WORKER

INADVERTENT INGESTION OF RADIONUCLIDES IN ALL SOILS AT AREA B

CHEMICAL

RADIONUCLIDES

Uranium 238
Uranium 234
Thorium 230
Radium 226
Lead 210
Thorium 232
Radium 228
Thorium 228

SOIL
CONCENTRATION

(pCi/g)

2.00E+00 UCLlog
2.47E+00 *
2.95E+00 UCLlog
2.47E+00 UCLlog
2.47E+00 *
3.85E+00 UCLlog
6.89E+00 UCLlog
6.89E+00 **

BACKGROUND
SOIL

CONCENTRATION
(pCi/g)

8.1 IE-01 UCLnorm
.IIE+00 *
.4IE+00 UCLlog
.IIE+00 UCLnorm
.IIE+00 *
.03E+00 UCLnorm
.27E+00 UCLnorm
.15E+00 **

INTAKE INTAKE ORAL CANCER CANCER
FOR BACKGROUND SLOPE FACTOR RISK RISK

(pCi) (pCi) Risk/pCi BACKGROUND

5.8E+01 2.3E+OI 6.20E-I1 3.6E-09 1.4E-09
7.1E+OI 3.2E+OI 4.44E-II 3.2E-09 I.4E-09
8.5E+01 4.IE+OI 3.75E-I1 3.2E-09 I.5E-09
7.1E+OI 3.2E+OI 2.96E-IO 2.IE-08 9.5E-09
7.IE-K)! 3.2E+01 1.01E-09 7.2E-08 3.2E-08
1.IE+02 3.0E+OI 3.28E-I1 3.6E-09 9.7E-IO
2.0E+02 3.7E+OI 2.48E-IO 4.9E-08 9.IE-09
2.0E+02 3.3E+OI 2.3IE-IO 4.6E-08 7.7E-09

CANCER RISK: 2.0E-07 6.4E-08

Intake of radionuclides in soil via ingestion (construction worker):
(pCi/g soil * l.OOE-03 g/mg * 480 mg/day * I * 60 days/year * 1 year)

* Where Uranium 238, Thorium 230, and Radium 226 data approximate secular equilibrium, assume Uranium 234 and Lead 210 to be equal to the average of Uranium 238
Thorium 230, and Radium 226. Otherwise, assume Uranium 234 is equal to Uranium 238 and Lead 210 is equal to Radium 226.

** Where Thorium 232 and Radium 228 data approximate secular equilibrium, assume Thorium 228 to be equal to the average of Thorium 232 and Radium 226.
Otherwise, assume Thorium 228 is equal to Radium 228.
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SUMMARY OF CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR A CONSTRUCTION WORKER

EXTERNAL PENETRATING RADIATION FROM RADIONUCLIDES IN ALL SOILS AT AREA B

CHEMICAL

RADIONUCLIDES

Uranium 238
Jranium 234
Thorium 230
Radium 226
Lead 210
Thorium 232
Radium 228
Thorium 228

SOIL
CONCENTRATION

(pCi/g)

2.00E+00 UCLlog
2.47E+00 *
2.95E+00 UCLlog
2.47E+00 UCLlog
2.47E+00 *
3.85E+00 UCLlog
6.89E+00 UCLlog
6.89E+00 *•

BACKGROUND
SOIL

CONCENTRATION
(PCi/g)

8.1 IE-01 UCLnorm
.11E+00 *
.41E+00 UCLlog
.11E+00 UCLnorm
.I1E+00 *
.03E-KX) UCLnorm
.27E+00 UCLnorm
.15E+00 **

BACKGROUND
EXTERNAL EXTERNAL EXTERNAL EXPOSURE CANCER CANCER
EXPOSURE EXPOSURE SLOPE FACTOR RISK RISK
(pCi-year/g) (pCi-year/g) Risk/year per pCi/g soil BACKGROUND

.OE-OI 4.2E-02 6.57E-08 6.8E-09 2.8E-09

.3E-01 5.8E-02 2.I4E-1I 2.7E-I2 I.2E-12

.5E-01 7.3E-02 4.40E-I1 6.8E-I2 3.2E-I2

.3E-01 5.8E-02 6.74E-06 8.7E-07 3.9E-07

.3E-OI 5.8E-02 I.45E-IO I.9E-I1 8.4E-12
2.0E-OI 5.3E-02 I.97E-II 3.9E-I2 1. IE-12
3.6E-OI 6.6E-02 3.28E-06 I.2E-06 2.2E-07
3.6E-01 6.0E-02 6.20E-06 2.2E-06 3.7E-07

CANCER RISK: 4.3E-06 9.8E-07

[
Eitenul tiposure from radionuclides in soil (construction worker):

(pCi/t soil • 8 houra/diy • 60 diys/yeir • |(F1 • GSFi) + (Fo • GSFo)| • 1 ye«r * l.Ife-04 ytir/hours)

* Where Uranium 238, Thorium 230, and Radium 226 data approximate secular equilibrium, assume Uranium 234 and Lead 210 to be equal to the average of Uranium 238
Thorium 230, and Radium 226. Otherwise, assume Uranium 234 is equal to Uranium 238 and Lead 210 is equal to Radium 226.

*' Where Thorium 232 and Radium 228 data approximate secular equilibrium, assume Thorium 228 to be equal to the average of Thorium 232 and Radium 226.
Otherwise, assume Thorium 228 is equal to Radium 228.

Fi = Time Fraction Indoors = 0.25
Fo = Time Fraction Outdoors = 0.75
GSFi = Gamma Shielding Factor Indoors = 0.8
GSFo = Gamma Shielding Factor Outdoors = I

Cw-exp xl«



SUMMARY OF CARCINOGENIC HEALTH RISKS
CURRENT SCENA RIO

FOR A CONSTRUCTION WORKER

INHALATION OF RADIONUCLIDES ON RESPIRABLE PARTICULATE AT AREA B

CHEMICAL

RADIONUCLIDES

Uranium 238
Uranium 234
rhorium 230
Radium 226
Lead 210
rhorium 232
Radium 228
Riorium 228

SOIL
CONCENTRATION

(pCi/g)

2.00E+00 UCLlog
2.47E+00 *
2.95E+00 UCLlog
2.47E+00 UCLlog
2.47E-KX) *
3.85E+00 UCLlog
6.89E+00 UCLlog
6.89E+00 •*

BACKGROUND
SOIL

CONCENTRATION
(pCi/8)

8.1 IE-01 UCLnorm
.1IE+00 *
.41E+00 UCLlog
.IIE+00 UCLnorm
.I1E+00 •
.03E+00 UCLnorm
.27E+00 UCLnorm
.I5E+00 **

BACKGROUND
AIR AIR INTAKE INTAKE INHALATION CANCER CANCER

CONCENTRATION CONCENTRATION FOR BACKGROUND SLOPE FACTOR RISK RISK
(pCi/m3) (pCi/m3) (pCi) (pCi) Risk/pCi BACKGROUND

2.69E-03 .09E-03 3.0E+00 .2E+00 1.24E-08
3.3 IE-03 .49E-03 3.7E+00 .6E+00 I.40E-08
3.96E-03 .88E-03 4.4E+00 2.IE+00 I.72E-08
3.3 IE-03 .49E-03 3.7E+00 .6E+00 2.75E-09
3.3 IE-03 .49E-03 3.7E+00 .6E+00 3.86E-09
5.I5E-03 .37E-03 5.7E+00 .5E+00 I.93E-08
9.24E-03 .70E-03 I.OE+01 .9E+00 9.94E-10
9.24E-03 .54E-03 I.OE+OI .7E+00 9.68E-08

3.7E-08 I.5E-08
5. IE-08 2.3E-08
7.5E-08 3.6E-08
l.OE-08 4.5E-09
I.4E-08 6.3E-09
1. IE-07 2.9E-08
l.OE-08 I.9E-09
9.9E-07 1.6E-07

CANCER RISK:

Intake of radionuclides on respirable participates via inhalation (construction worker):
(pCi/g soil * 1 J4E-06 kg/m3 * 1000 g/kg * 2.3m3/hour * 8 hours/day * 60 days/year * 1 year)

1.3E-06 2.8E-07

* Where Uranium 238, Thorium 230, and Radium 226 data approximate secular equilibrium, assume Uranium 234 and Lead 210 to be equal to the average of Uranium 238
Thorium 230, and Radium 226. Otherwise, assume Uranium 234 is equal to Uranium 238 and Lead 210 is equal to Radium 226.

** Where Thorium 232 and Radium 228 data approximate secular equilibrium, assume Thorium 228 to be equal to the average of Thorium 232 and Radium 226.
Otherwise, assume Thorium 228 is equal to Radium 228.
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SUMMARY OF CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR A CONSTRUCTION WORKER

EXTERNAL PENETRATING RADIATION FROM RADIONUCLIDES IN ALL SOILS AT AREA B&C

CHEMICAL

RADIONUCLIDES

Uranium 238
Jranium 234
Thorium 230
Radium 226
Lead 210
rhorium 232
Radium 228
Thorium 228

SOIL
CONCENTRATION

(pCi/g)

3.93E+01 UCLlog
3.85E+01 *
3.77E+01 UCLlog
2.00E+OI UCLlog
2.00E+OI *
1.92E+OI UCLlog
4.33E+OI UCLlog
4.33E+01 **

BACKGROUND
SOIL

CONCENTRATION
(PCi/g)

8.1 IE-01 UCLnorm
.1IE+00 *
.41E-KK) UCLlog
.11E+00 UCLnorm
.I1E+00 *
.03E+00 UCLnorm
.27E+00 UCLnorm
.15E+00 **

BACKGROUND
EXTERNAL EXTERNAL EXTERNAL EXPOSURE CANCER CANCER
EXPOSURE EXPOSURE SLOPE FACTOR RISK RISK
(pCi-year/g) (pCi-year/g) Risk/year per pCi/g soil BACKGROUND

2.0E-KX) 4.2E-02 6.57E-08 1.3E-07 2.8E-09
2.0E+00 5.8E-02 2.I4E-11 4.3E-I1 I.2E-12
2.0E+00 7.3E-02 4.40E-I1 8.6E-I1 3.2E-12
l.OE+00 5.8E-02 6.74E-06 7.0E-06 3.9E-07
l.OE+00 5.8E-02 1.45E-IO 1.5E-IO 8.4E-I2
l.OE+00 5.3E-02 1.97E-II 2.0E-11 1. IE-12
2.3E+00 6.6E-02 3.28E-06 7.4E-06 2.2E-07
2.3E+00 6.0E-02 6.20E-06 I.4E-05 3.7E-07

CANCER RISK: 2.8E-05 9.8E-07

F.ilemal eiposure from radionuclides in soil (construction worker): |
(pCi/f soil • 8 hours/day • «0 days/year • |(FI • CSFi) + (Fo • GSFo)| " 1 year • I.14e-04 year/hours)

CO
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* Where Uranium 238, Thorium 230, and Radium 226 data approximate secular equilibrium, assume Uranium 234 and Lead 210 to be equal to the average of Uranium 238
Thorium 230, and Radium 226. Otherwise, assume Uranium 234 is equal to Uranium 238 and Lead 210 is equal to Radium 226.

** Where Thorium 232 and Radium 228 data approximate secular equilibrium, assume Thorium 228 to be equal to the average of Thorium 232 and Radium 226.
Otherwise, assume Thorium 228 is equal to Radium 228.

Fi = Time Fraction Indoors = 0.25
Fo = Time Fraction Outdoors = 0.75
GSFi = Gamma Shielding Factor Indoors = 0.8
GSFo = Gamma Shielding Factor Outdoors = 1

1001202106



SUMMARY OF CARCINOGENIC HEALTH RISKS
CURRENT SCENARIO

FOR A CONSTRUCTION WORKER

INHALATION OF RADIONUCLIDES ON RESPIRABLE PAR I ICULATE AT AREA B&C

CHEMICAL

RADIONUCLIDES

Uranium 238
Uranium 234
rhorium 230
Radium 226
Lead 2 10
rhorium 232
Radium 228
Thorium 228

SOIL
CONCENTRATION

(pCi/g)

3.93E+01 UCLlog
3.85E+01 •
3.77E+01 UCLlog
2.00E+OI UCLlog
2.00E+OI *
1.92E+01 UCLlog
4.33E+OI UCLlog
4.33E-HH **

BACKGROUND
SOIL

CONCENTRATION
(pCi/g)

8.1 IE-01 UCLnorm
.1IE+00 *
.4IE+00 UCLlog
.1IE+00 UCLnorm
.IIE+00 *
.03E+00 UCLnorm
.27E+00 UCLnorm
.15E+00 •*

BACKGROUND
AIR AIR INTAKE INTAKE INHALATION

CONCENTRATION CONCENTRATION FOR BACKGROUND SLOPE FACTOR
(pCi/m3) (pCi/m3) (pCi) (pCi) Risk/pCi

5.27E-02 .09E-03 5.8E+01 I.2E+00 I.24E-08
5.I6E-02 .49E-03 5.7E+01 1.6E+00 1.40E-08
5.06E-02 .88E-03 5.6E+OI 2.1E+00 I.72E-08
2.67E-02 .49E-03 3.0E+01 I.6E+00 2.75E-09
2.68E-02 .49E-03 3.0E+OI I.6E+00 3.86E-09
2.58E-02 .37E-03 2.8E+01 I.5E+00 I.93E-08
5.8 IE-02 .70E-03 6.4E+OI 1.9E+00 9.94E-10
5.81E-02 .54E-03 6.4E+OI I.7E+00 9.68E-08

CANCER CANCER
RISK RISK

BACKGROUND

7.2E-07 I.5E-08
8.0E-07 2.3E-08
9.6E-07 3.6E-08
8. IE-08 4.SE-09
1. IE-07 6.3E-09
5.5E-07 2.9E-08
6.4E-08 I.9E-09
6.2E-06 I.6E-07

CANCER RISK:

Intake of radionuclides on respirable particulates via inhalation (construction worker):
(pCi/g soil * 1 J4E-06 kg/m1 * 1000 g/kg * 2.3mJ/hour * 8 hours/day * 60 days/year * 1 year)

9.5E-06 2.8E-07

Where Uranium 238, Thorium 230, and Radium 226 data approximate secular equilibrium, assume Uranium 234 and Lead 210 to be equal to the average of Uranium 238
Thorium 230, and Radium 226. Otherwise, assume Uranium 234 is equal to Uranium 238 and Lead 210 is equal to Radium 226.

* Where Thorium 232 and Radium 228 data approximate secular equilibrium, assume Thorium 228 to be equal to the average of Thorium 232 and Radium 226.
Otherwise, assume Thorium 228 is equal to Radium 228.
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SUMMARY OF CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR A CONSTRUCTION WORKER

INADVERTENT 1NGESTION OF RADIONUCLIDES IN ALL SOILS AT AREA C

CHEMICAL

RADIONUCLIDES

Uranium 238
Uranium 234
rhorium 230
Radium 226
Lead 2 10
Thorium 232
Radium 228
Thorium 228

SOIL
CONCENTRATION

(pCi/g)

7.40E+00 UCLlog
5.21E+00 *
4.41E+00 UCLlog
3.83E+00 UCLlog

5.21 «
4.09E+00 UCLlog
4.9IE+00 UCLlog
4.50E+00 **

BACKGROUND
SOIL

CONCENTRATION
(PCi/g)

8.1 IE-01 UCLnorm
.IIE+00 *
.4IE+00 UCLlog
.IIE+00 UCLnorm
.11E-HX) *
.03E+00 UCLnorm
.27E+00 UCLnorm
.15E+00 «*

INTAKE INTAKE ORAL CANCER CANCER
FOR BACKGROUND SLOPE FACTOR RISK RISK

(pCi) (pCi) Risk/pCi BACKGROUND

2.IE+02 2.3E+OI 6.20E-11 1.3E-08 I.4E-09
.5E+02 3.2E+01 4.44E-II 6.7E-09 1.4E-09
.3E+02 4.IE+OI 3.75E-I1 4.8E-09 I.5E-09
.IE+02 3.2E+OI 2.%E-IO 3.3E-08 9.5E-09
.5E+02 3.2E+01 1.01E-09 1.5E-07 3.2E-08
.2E+02 3.0E+OI 3.28E-II 3.9E-09 9.7E-IO
.4E+02 3.7E+OI 2.48E-10 3.5E-08 9.IE-09
.3E+02 3.3E+OI 2.3 IE-10 3.OE-08 7.7E-09

CANCER RISK: 2.8E-07 6.4E-08

I
Intake of radionuclides in soil via ingestion (construction worker):
(pCi/g soil * l.OOE-03 g/mg * 480 mg/day * 1 * 60 days/year * 1 year)

* Where Uranium 238, Thorium 230, and Radium 226 data approximate secular equilibrium, assume Uranium 234 and Lead 210 to be equal to the average of Uranium 238
Thorium 230, and Radium 226. Otherwise, assume Uranium 234 is equal to Uranium 238 and Lead 210 is equal to Radium 226.

'* Where Thorium 232 and Radium 228 data approximate secular equilibrium, assume Thorium 228 to be equal to the average of Thorium 232 and Radium 226.
Otherwise, assume Thorium 228 is equal to Radium 228.
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SUMMARY OF CARCINOGENIC HEALTH RISKS
FUTURE SCENA RIO

FOR A CONSTRUCTION WORKER

EXTERNAL PENETRATING RADIATION FROM RADIONUCLIDES IN ALL SOILS AT AREA C

CHEMICAL

RADIONUCLIDES

Uranium 238
Uranium 234
Thorium 230
Radium 226
Lead 2 10
Thorium 232
Radium 228
Thorium 228

SOIL
CONCENTRATION

(pCi/g)

7.40E+00 UCLlog
5.2IE+00 *
4.4IE+00 UCLlog
3.83E+00 UCLlog
5.2IE+00 «
4.09E+00 UCLlog
4.9IE+00 UCLlog
4.50E+00 **

BACKGROUND
SOIL

CONCENTRATION
(PCi/g)

8.1 IE-01 UCLnorm
.I1E+00 *
.4IE+00 UCLlog
.IIE+00 UCLnorm
.11E+00 *
.03E+00 UCLnorm
.27E+00 UCLnorm
.15E+00 **

BACKGROUND
EXTERNAL EXTERNAL EXTERNAL EXPOSURE CANCER CANCER
EXPOSURE EXPOSURE SLOPE FACTOR RISK RISK
(pCi-year/g) (pCi-year/g) Risk/year per pCi/g soil BACKGROUND

3.8E-01 4.2E-02 6.57E-08
2.7E-OI 5.8E-02 2.I4E-1I
2.3E-01 7.3E-02 4.40E-11
2.0E-01 5.8E-02 6.74E-06
2.7E-OI 5.8E-02 1.45E-IO
2.1E-OI 5.3E-02 I.97E-11
2.6E-01 6.6E-02 3.28E-06
2.3E-OI 6.0E-02 6.20E-06

2.5E-08 2.8E-09
5.8E-I2 I.2E-I2
l.OE-ll 3.2E-12
I.3E-06 3.9E-07
3.9E-II 8.4E-I2
4.2E-I2 I. IE-12
8.4E-07 2.2E-07
1.5E-06 3.7E-07

CANCER RISK: 3.7E-06 9.8E-07

Eilemal eiposure from radionuclides in soil (construction worker):
(pCi/f soil * B houn/diy • 60 diys/yrir * |(Fi • GSFi) + (Fo * GSFo)| • 1 ytir ' l.14t-04 year/hours)
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* Where Uranium 238, Thorium 230, and Radium 226 data approximate secular equilibrium, assume Uranium 234 and Lead 210 to be equal to the average or Uranium 238
Thorium 230, and Radium 226. Otherwise, assume Uranium 234 is equal to Uranium 238 and Lead 210 is equal to Radium 226.

*• Where Thorium 232 and Radium 228 data approximate secular equilibrium, assume Thorium 228 to be equal to the average of Thorium 232 and Radium 226.
Otherwise, assume Thorium 228 is equal to Radium 228.

Fi = Time Fraction Indoors = 0.25
Fo = Time Fraction Outdoors = 0.75
GSFi = Gamma Shielding Factor Indoors = 0.8
GSFo = Gamma Shielding Factor Outdoors = I
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SUMMARY OF CARCINOGENIC HEALTH RISKS
CURRENT SCENARIO

FOR A CONSTRUCTION WORKER

INHALATION OF RADIONUCLIDES ON RESP1RABLE PARTICULATE AT AREA C

CHEMICAL

RADIONUCLIDES

Uranium 238
Uranium 234
Thorium 230
Radium 226
Lead 210
rhorium 232
Radium 228
rhorium 228

SOIL
CONCENTRATION

(pCi/g)

7.40E+00 UCLlog
5.2IE+00 *
4.41E+00 UCLlog
3.83E+00 UCLlog
5.21E+00 •
4.09E-HX) UCLlog
4.9IE+00 UCLlog
4.50E+00 ••

BACKGROUND
SOIL

CONCENTRATION
(PCi/g)

8.1 IE-01 UCLnorm
.11E-KX) *
.4IE+00 UCLlog
.11E+00 UCLnorm
.I1E+00 *
.03E+00 UCLnorm
.27E+00 UCLnorm
.I5E+00 **

BACKGROUND
AIR AIR INTAKE INTAKE INHALATION CANCER CANCER

CONCENTRATION CONCENTRATION FOR BACKGROUND SLOPE FACTOR RISK RISK
(pCi/m3) (pCi/m3) (pCi) (pCi) Risk/pCi BACKGROUND

9.91E-03 .09E-03 I.1E+OI .2E+00 1.24E-08 I.4E-07 I.5E-08
6.98E-03 .49E-03 7.7E+00 .6E-KK) I.40E-08 1. IE-07 2.3E-08
5.91E-03 .88E-03 6.5E-KX) 2.IE+00 1.72E-08 1. IE-07 3.6E-08
5.I3E-03 .49E-03 5.7E+00 .6E400 2.75E-09 I.6E-08 4.5E-09
6.98E-03 .49E-03 7.7E+00 .6E+00 3.86E-09 3.0E-08 6.3E-09
5.48E-03 .37E-03 6.IE400 .5E+00 I.93E-08 I.2E-07 2.9E-08
6.58E-03 JOE-03 7.3E+00 .9E+00 9.94E-IO 7.2E-09 1.9E-09
6.03E-03 .54E-03 6.7E+00 .7E+00 9.68E-08 6.4E-07 1.6E-07

CANCER RISK: 1.2E-06 2.8E-07

Intake of radionuclidcs on respirable particulates via inhalation (construction worker): I
(pCi/g soil * I.34E-06 kg/mj * 1000 g/kg * 2.3m3/hour * 8 hours/day • 60 days/year * 1 year) J
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* Where Uranium 238, Thorium 230, and Radium 226 data approximate secular equilibrium, assume Uranium 234 and Lead 210 to be equal to the average of Uranium 238
Thorium 230, and Radium 226. Otherwise, assume Uranium 234 is equal to Uranium 238 and Lead 210 is equal to Radium 226.

** Where Thorium 232 and Radium 228 data approximate secular equilibrium, assume Thorium 228 to be equal to the average of Thorium 232 and Radium 226.
Otherwise, assume Thorium 228 is equal to Radium 228.
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SUMMARY OF CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR AN ADULT RESIDENT

INADVERTENT INGESTION OF RAD1ONUCLIDES IN ALL SOILS AT AREA A

CHEMICAL

RADIONUCLIDES

Uranium 238
Uranium 234
rhorium 230
Radium 226
Lead 210
Thorium 232
Radium 228
Thorium 228

SOIL
CONCENTRATION

(pCi/g)

3.39E+00 UCLlog
3.79E+00 *
4.08E+00 UCLlog
3.89E+00 UCLlog
3.79E+00 *
7.40E+00 UCLlog
2.59E+01 UCLlog
2.59E+OI *•

BACKGROUND
SOIL

CONCENTRATION
(PCi/g)

8.1 IE-01 UCLnorm
.IIE+00 *
.41E+00 UCLlog
.IIE+00 UCLnorm
.IIE+00 *
.03E+00 UCLnorm
.27E+00 UCLnorm
.I5E+00 **

INTAKE INTAKE ORAL CANCER CANCER
FOR SOIL FOR BACKGROUND SLOPE FACTOR RISK RISK

(pCi) Risk/pCi BACKGROUND

3.6E+03 8.5E+02 6.20E-11
4.0E+03 .2E+03 4.44E-II
4.3E+03 .5E+03 3.75E-II
4.IE+03 .2E+03 2.96E-10
4.0E+03 .2E+03 I.OIE-09
7.8E+03 .IE+03 3.28E-II
2.7E+04 .3E+03 2.48E-IO
2.7E+04 .2E+03 2.3 IE- 10

2.2E-07 5.3E-08
I.8E-07 5.2E-08
I.6E-07 5.5E-08
I.2E-06 3.5E-07
4.0E-06 I.2E-06
2.5E-07 3.5E-08
6.7E-06 3.3E-07
6.3E-06 2.8E-07

CANCER RISK:

Intake of radionuclides in soil via ingestion (adult resident):
(pCi/g soil * l.OOE-03 g/mg * 100 mg/day * 1 * 350 days/year * 30 years)

I.9E-05 2.3E-06

* Where Uranium 238, Thorium 230, and Radium 226 data approximate secular equilibrium, assume Uranium 234 and Lead 210 to be equal to the average of Uranium 238
Thorium 230, and Radium 226. Otherwise, assume Uranium 234 is equal to Uranium 238 and Lead 210 is equal to Radium 226.

** Where Thorium 232 and Radium 228 data approximate secular equilibrium, assume Thorium 228 to be equal to the average of Thorium 232 and Radium 226.
Otherwise, assume Thorium 228 is equal to Radium 228.
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SUMMARY OF CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR AN ADULT RESIDENT

EXTERNAL PENETRATING RADIATION FROM RADIONUCLIDES IN ALL SOILS AT AREA A

CHEMICAL

RADIONUCLIDES

Uranium 238
Uranium 234
Thorium 230
Radium 226
Lead 210
Thorium 232
Radium 228
Thorium 228

SOIL
CONCENTRATION

(pCi/g)

3.39E+00 UCLlog
3.79E+00 *
4.08E+00 UCLlog
3.89E+00 UCLlog
3.79E+00 *
7.40E+00 UCLlog
2.59E+01 UCLlog
2.59E+01 **

BACKGROUND
SOIL

CONCENTRATION
(PCi/g)

8. 1 IE-01 UCLnorm
.I1E+00 *
.41E+00 UCLlog
.IIE+00 UCLnorm
.I1E+00 *
.03E+00 UCLnorm
.27E+00 UCLnorm
.I5E+00 **

BACKGROUND
EXTERNAL EXTERNAL EXTERNAL EXPOSURE CANCER
EXPOSURE EXPOSURE SLOPE FACTOR RISK
(pCi-year/g) (pCi-year/g) Risk/year per pCi/g soil

CANCER
RISK

BACKGROUND

5.9E+OI .4E+OI 6.57E-08 3.9E-06
6.6E+OI .9E+OI 2.I4E-10 1.4E-08
7.1E+OI 2.4E+OI 4.40E-11 3. IE-09
6.7E+01 .9E+01 6.74E-06 4.5E-04
6.6E+OI .9E+01 1.45E-IO 9.5E-09
1.3E+02 .8E+OI I.97E-II 2.5E-09
4.5E+02 2.2E+OI 3.28E-06 1.5E-03
4.5E+02 2.0E+01 6.20E-06 2.8E-03

9.2E-07
4. IE-09
1. IE-09
1.3E-04
2.8E-09
3.5E-10
7.2E-05
I.2E-04

CANCER RISK: 4.7E-03

Eiternal eiposure from radionuclides in soil (adult resident):
(pCi/g soil • 17 hours/day • 350 days/year • |(Fi • GSFi) + (Fo * CSFo)| * JO years • 1. UK-04 year/hours)

3.3E-04

* Where Uranium 238, Thorium 230, and Radium 226 data approximate secular equilibrium, assume Uranium 234 and Lead 210 to be equal to the average of Uranium 238
Thorium 230, and Radium 226. Otherwise, assume Uranium 234 is equal to Uranium 238 and Lead 210 is equal to Radium 226.

** Where Thorium 232 and Radium 228 data approximate secular equilibrium, assume Thorium 228 to be equal to the average of Thorium 232 and Radium 226.
Otherwise, assume Thorium 228 is equal to Radium 228.

Fi = Time Fraction Indoors = 0.75
Fo = Time Fraction Outdoors = 0.25
GSFi = Gamma Shielding Factor Indoors = 0.8
GSFo = Gamma Shielding Factor Outdoors = 1



SUMMARY OF NONCARCINOGENIC AND CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR AN ADULT RESIDENT

INADVERTENT INGESTION OF RADIONUCLIDES IN HOME GROWN PRODUCE AT AREA A

CHEMICAL

RADIONUCLIDES

Uranium 238
Jranium 234
Thorium 230
Radium 226
Lead 210
Phorium 232
Radium 228
Thorium 228

SOIL
CONCENTRATION

(pCi/g)

3.39E+00 UCLlog
3.79E+00 *
4.08E+00 UCLlog
3.89E+00 UCLlog
3.79E+00 *
7.40E+00 UCLlog
2.59E+OI UCLlog
2.59E+OI **

BACKGROUND
SOIL

CONCENTRATION
(PCi/g)

8.1 IE-01 UCLnorm
.I1E+00 *
.41E+00 UCLlog
.11E+00 UCLnorm
.IIE+00 •
.03E+00 UCLnorm
.27E+00 UCLnorm
.I5E+00 •«

PLANT ROOT PLANT INTAKE
UPTAKE UPTAKE UPTAKE INTAKE FOR ORAL CANCER CANCER
FACTOR FACTOR FACTOR BACKGROUND SLOPE FACTOR RISK RISK

LETTUCE CARROTS TOMATOES (pCi) (pCi) Risk/pCi BACKGROUND

4.25E-04 4.80E-04 5.IOE-04 2.IE+03 5.1E+02 6.20E-II I.3E-07
4.25E-04 4.80E-04 5.10E-04 2.4E+03 6.9E+02 4.44E-II I.OE-07
4.25E-05 1.02E-05 5.IOE-05 I.8E+02 6.IE+OI 3.75E-I1 6.6E-09
7.50E-04 1.56E-04 9.00E-04 2.9E+03 8.3E+02 2.96E-IO 8.6E-07
2.25E-03 1.08E-03 2.70E-03 9.7E+03 2.8E+03 I.OIE-09 9.8E-06
4.25E-05 I.02E-05 5.IOE-05 3.2E+02 4.4E+01 3.28E-II l.OE-08
7.50E-04 1.56E-04 9.00E-04 I.9E+04 9.5E+02 2.48E-IO 4.8E-06
4.25E-05 I.02E-05 5.IOE-05 1.1E+03 5.0E+OI 2.3IE-10 2.6E-07

3. IE-08
3. IE-08
2.3E-09
2.5E-07
2.9E-06
I.5E-09
2.4E-07
1. IE-08

CANCER RISK: 1.6E-05

Intake of radionuclides in home grown produce via ingestion (adult resident):
(pCi/g soil * (17 g/day * PUF lettuce + 48 g/day * RUF carrots + 57 g/day * PUF tomatoes) * 350 days/year * 30 years)

3.4E-06
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* Where Uranium 238, Thorium 230, and Radium 226 data approximate secular equilibrium, assume Uranium 234 and Lead 210 to be equal to the average of Uranium 238
Thorium 230, and Radium 226. Otherwise, assume Uranium 234 is equal to Uranium 238 and Lead 210 is equal to Radium 226.

'* Where Thorium 232 and Radium 228 data approximate secular equilibrium, assume Thorium 228 to be equal to the average of Thorium 232 and Radium 226.
Otherwise, assume Thorium 228 is equal to Radium 228.
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SUMMARY OF CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR A CHILD RESIDENT

INADVERTENT INGESTION OF RADIONUCLIDES IN ALL SOILS AT AREA A

CHEMICAL

RADIONUCLIDES

Uranium 238
Jranium 234
Thorium 230
Radium 226
Lead 210
Tiorium 232

Radium 228
Tiorium 228

SOIL
CONCENTRATION

(pCi/g)

3.39E+00 UCLlog
3.79E+00 *
4.08E+00 UCLlog
3.89E+00 UCLlog
3.79E+00 *
7.40E+00 UCLlog
2.59E+OI UCLlog
2.59E+OI «*

BACKGROUND
SOIL

CONCENTRATION
(PCi/g)

8.1 IE-01 UCLnorm
.11E+00 *
.41E+00 UCLlog
.I1E+00 UCLnorm
.1IE+00 *
.03E+00 UCLnorm
.27E+00 UCLnorm
.I5E+00 **

INTAKE INTAKE ORAL CANCER
FOR BACKGROUND SLOPE FACTOR RISK

(pCi) (pCi) Risk/pCi

CANCER
RISK

BACKGROUND

.4E+03 3.4E+02 6.20E-11 8.8E-08

.6E+03 4.7E+02 4.44E-11 7.IE-08

.7E+03 5.9E+02 3.75E-I1 6.4E-08

.6E+03 4.7E+02 2.96E-IO 4.8E-07

.6E+03 4.7E+02 1.0 IE-09 I.6E-06
3.IE+03 4.3E+02 3.28E-II I.OE-07

.IE+04 5.3E+02 2.48E-10 2.7E-06

.1E+04 4.8E+02 2.31E-10 2.5E-06

2. IE-08
2. IE-08
2.2E-08
1.4E-07
4.7E-07
1.4E-08
I.3E-07
1. IE-07

CANCER RISK: 7.6E-06

Intake of radionuclides in soil via ingestion (child resident):
(pCi/g soil * l.OOE-03 g/mg * 200 mg/d»y * 1 * 350 days/year * 6 years)

9.3E-07

* Where Uranium 238, Thorium 230, and Radium 226 data approximate secular equilibrium, assume Uranium 234 and Lead 210 to be equal to the average of Uranium 238
Thorium 230, and Radium 226. Otherwise, assume Uranium 234 is equal to Uranium 238 and Lead 210 is equal to Radium 226.

** Where Thorium 232 and Radium 228 data approximate secular equilibrium, assume Thorium 228 to be equal to the average of Thorium 232 and Radium 226.
Otherwise, assume Thorium 228 is equal to Radium 228.
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SUMMARY OF CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR A CHILD RESIDENT

EXTERNAL PENETRATING RADIATION FROM RADIONUCLIDES IN ALL SOILS AT AREA A

CHEMICAL

RADIONUCLIDES

Uranium 238
Uranium 234
Thorium 230
Radium 226
Lead 210
Fhorium 232
Radium 228
Thorium 228

SOIL
CONCENTRATION

(pCi/g)

3.39E+00 UCLlog
3.79E+00 •
4.08E+00 UCLlog
3.89E+00 UCLlog
3.79E+00 *
7.40E+00 UCLlog
2.59E+01 UCLlog
2.59E+01 **

BACKGROUND
SOIL

CONCENTRATION
(pCi/g)

8.1 IE-01 UCLnorm
.1IE+00 *
.41E+00 UCLlog
.1IE+00 UCLnorm
.IIE+00 *
.03E+00 UCLnorm
.27E+00 UCLnorm
.I5E+00 **

BACKGROUND
EXTERNAL EXTERNAL EXTERNAL EXPOSURE CANCER
EXPOSURE EXPOSURE SLOPE FACTOR RISK
(pCi-year/g) (pCi-year/g) Risk/year per pCi/g soil

CANCER
RISK

BACKGROUND

I.1E+01 2.7E+00 6.57E-08 7.5E-07
I.3E+OI 3.7E+00 2.I4E-II 2.7E-IO
1.4E+OI 4.7E+00 4.40E-11 6.0E-10
I.3E+OI 3.7E+00 6.74E-06 8.8E-05
I.3E+OI 3.7E400 I.45E-IO 1.8E-09
2.5E+01 3.4E+00 1.97E-II 4.9E-10
8.7E+OI 4.3E+00 3.28E-06 2.9E-04
8.7E+OI 3.9E+00 6.20E-06 5.4E-04

I.8E-07
8.0E-1I
2.1E-IO
2.5E-05
5.4E-10
6.8E-II
I.4E-05
2.4E-05

CANCER RISK:

Eitrmil ciposurr from rtdionuclidn in soil (child resident):
(pCi/g soil • 17 houn/day • 350 dayi/y»r * «Fi * GSFi) + (Fo • GSFo)| • 6 ynn « I.UE-04 yMr/nour>)
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* Where Uranium 238, Thorium 230, and Radium 226 data approximate secular equilibrium, assume Uranium 234 and Lead 210 to be equal to the average or Uranium 238
Thorium 230, and Radium 226. Otherwise, assume Uranium 234 is equal to Uranium 238 and Lead 210 is equal to Radium 226.

*• Where Thorium 232 and Radium 228 data approximate secular equilibrium, assume Thorium 228 to be equal to the average of Thorium 232 and Radium 226.
Otherwise, assume Thorium 228 is equal to Radium 228.

Fi = Time Fraction Indoors = 0.875
Fo = Time Fraction Outdoors = 0.125
GSFi = Gamma Shielding Factor Indoors = 0.8
GSFo = Gamma Shielding Factor Outdoors = 1

Resile* p xls



SUMMARY OF NONCARCINOGENIC AND CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR A CHILD RESIDENT

INADVERTENT INGESTION OF RADIONUCLIDES IN HOME GROWN PRODUCE AT AREA A

CHEMICAL

RADIONUCLIDES

Uranium 238
Uranium 234
Thorium 230
Radium 226
Lead 210
Thorium 232
Radium 228
Thorium 228

SOIL
CONCENTRATION

(pCi/g)

3.39E+00 UCLlog
3.79E+00 *
4.08E+00 UCLlog
3.89E+00 UCLlog
3.79E+00 *
7.40E+00 UCLlog
2.59E+01 UCLlog
2.59E+01 **

BACKGROUND
SOIL

CONCENTRATION
(pCi/g)

8.1 IE-01 UCLnorm
.I1E+00 *
.4IE+00 UCLlog
.IIE+00 UCLnorm
.IIE+00 *
.03E+00 UCLnorm
.27E+00 UCLnorm
.I5E+00 **

PLANT ROOT PLANT INTAKE
UPTAKE UPTAKE UPTAKE INTAKE FOR ORAL
FACTOR FACTOR FACTOR BACKGROUND SLOPE FACTOR

LETTUCE CARROTS TOMATOES (pCi) (pCi) Risk/pCi

CANCER CANCER
RISK RISK

BACKGROUND

4.25E-04 4.80E-04 5.IOE-04 I.9E+02 4.6E+OI 6.20E-II
4.25E-04 4.80E-04 5.IOE-04 2.IE+02 6.3E+01 4.44E-I1
4.25E-05 .02E-05 5.IOE-05 I.4E+01 4.9E+00 3.75E-II
7.50E-04 .56E-04 9.00E-04 2.4E+02 6.7E+OI 2.96E-IO
2.25E-03 .08E-03 2.70E-03 8.2E+02 2.4E+02 l.OIE-09
4.25E-05 .02E-05 5.IOE-05 2.6E+01 3.6E+00 3.28E-I1
7.50E-04 .56E-04 9.00E-04 I.6E+03 7.7E+01 2.48E-IO
4.25E-05 .02E-05 5.IOE-05 9.IE+OI 4.0E+00 2.3 IE- 10

I.2E-08 2.8E-09
9.5E-09 2.8E-09
5.4E-10 1.8E-10
7.0E-08 2.0E-08
8.3E-07 2.4E-07
8.5E-IO I.2E-IO
3.9E-07 I.9E-08
2.1E-08 9.3E-IO

CANCER RISK:

Intake of radionuclides in home grown produce via ingestion (child resident):
(pCi/g soil * (4 g/d»y * PUF lettuce + 27 g/day * RUF carrots + 24 g/day * PUF tomatoes) * 350 days/year * 6 years)

I.3E-06 2.9E-07
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* Where Uranium 238, Thorium 230, and Radium 226 data approximate secular equilibrium, assume Uranium 234 and Lead 210 to be equal to the average of Uranium 238
Thorium 230, and Radium 226. Otherwise, assume Uranium 234 is equal to Uranium 238 and Lead 210 is equal to Radium 226.

** Where Thorium 232 and Radium 228 data approximate secular equilibrium, assume Thorium 228 to be equal to the average of Thorium 232 and Radium 226.
Otherwise, assume Thorium 228 is equal to Radium 228.
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SUMMARY OF CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR AN ADULT RESIDENT

INADVERTENT INGESTION OF RADIONUCLIDES IN ALL SOILS AT AREA B

CHEMICAL

RADIONUCLIDES

Uranium 238
Uranium 234
rhorium 230
Radium 226
Lead 210
rhorium 232
Radium 228
Thorium 228

SOIL
CONCENTRATION

(pCi/g)

2.00E-KX) UCLlog
2.47E+00 *
2.95E+00 UCLlog
2.47E+00 UCLlog
2.47E+00 *
3.85E+00 UCLlog
6.89E+00 UCLlog
6.89E+00 **

BACKGROUND
SOIL

CONCENTRATION
(pCi/g)

8.1 IE-01 UCLnorm
.IIE+00 *
.4IE+00 UCLlog
.IIE+00 UCLnorm
.IIE+00 *
.03E+00 UCLnorm
.27E+00 UCLnorm
.15E+00 **

INTAKE INTAKE ORAL CANCER CANCER
FOR BACKGROUND SLOPE FACTOR RISK RISK

(pCi) (pCi) Risk/pCi BACKGROUND

2.1E+03 8.5E+02 6.20E-II I.3E-07 5.3E-08
2.6E+03 .2E+03 4.44E-II 1.2E-07 5.2E-08
3.IE+03 .5E+03 3.75E-II I.2E-07 5.5E-08
2.6E+03 .2E+03 2.96E-IO 7.7E-07 3.5E-07
2.6E+03 .2E+03 1.0 IE-09 2.6E-06 I.2E-06
4.0E+03 .IE+03 3.28E-1I I.3E-07 3.5E-08
7.2E+03 .3E+03 2.48E-IO 1.8E-06 3.3E-07
7.2E+03 .2E+03 2.3 IE-10 I.7E-06 2.8E-07

CANCER RISK: 7.3E-06 2.3E-06

Intake of radionuclides in soil via ingestion (adult resident):
(pCi/g soil * l.OOE-03 g/mg * 100 ing/day * 1 * 350 days/year * 30 years)

* Where Uranium 238, Thorium 230, and Radium 226 data approximate secular equilibrium, assume Uranium 234 and Lead 210 to be equal to the average of Uranium 238
Thorium 230, and Radium 226. Otherwise, assume Uranium 234 is equal to Uranium 238 and Lead 210 is equal to Radium 226.

** Where Thorium 232 and Radium 228 data approximate secular equilibrium, assume Thorium 228 to be equal to the average of Thorium 232 and Radium 226.
Otherwise, assume Thorium 228 is equal to Radium 228.
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SUMMARY OF CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR AN ADULT RESIDENT

EXTERNAL PENETRATING RADIATION FROM RADIONUCLIDES IN ALL SOILS AT AREA B

CHEMICAL

RADIONUCLIDES

Uranium 238
Uranium 234
rhorium 230
Radium 226
Lead 210
Thorium 232
Radium 228
Thorium 228

SOIL
CONCENTRATION

(pCi/g)

2.00E+00 UCLlog
2.47E+00 *
2.95E+00 UCLlog
2.47E+00 UCLlog
2.47E+00 *
3.85E+00 UCLlog
6.89E+00 UCLlog
6.89E+00 **

BACKGROUND
SOIL

CONCENTRATION
(pCi/g)

8.1 IE-01 UCLnorm
.ME+00 *
.41E+00 UCLlog
.IIE-KX) UCLnorm
.1IE+00 *
.03E-KW UCLnorm
.27E+00 UCLnorm
.15E+00 **

BACKGROUND
EXTERNAL EXTERNAL EXTERNAL EXPOSURE CANCER CANCER
EXPOSURE EXPOSURE SLOPE FACTOR RISK RISK
(pCi-year/g) (pCi-year/g) Risk/year per pCi/g soil BACKGROUND

3.5E+OI .4E+01 6.57E-08 2.3E-06 9.2E-07
4.3E+OI .9E+01 2.I4E-I1 9.IE-IO 4.IE-10
5.IE+01 2.4E+OI 4.40E-II 2.2E-09 1. IE-09
4.3E+OI .9E+01 6.74E-06 2.9E-04 I.3E-04
4.3E+OI .9E+OI I.45E-IO 6.2E-09 2.8E-09
6.7E+OI .8E+01 I.97E-H I.3E-09 3.5E-IO
1.2E+02 2.2E+01 3.28E-06 3.9E-04 7.2E-05
1.2E+02 2.0E+01 6.20E-06 7.4E-04 I.2E-04

CANCER RISK: 1.4E-03 3.3E-04

External ciposure from radionuclides in soil (adult resident): j
(pO/f soil * 17 hours/day • 350 days/year • |(Fi * GSFi) + (Fo • CSFo)| * 30 yean * l.UE-04 year/hours)
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* Where Uranium 238, Thorium 230, and Radium 226 data approximate secular equilibrium, assume Uranium 234 and Lead 210 to be equal to the average of Uranium 238
Thorium 230, and Radium 226. Otherwise, assume Uranium 234 is equal to Uranium 238 and Lead 210 is equal to Radium 226.

** Where Thorium 232 and Radium 228 data approximate secular equilibrium, assume Thorium 228 to be equal to the average of Thorium 232 and Radium 226.
Otherwise, assume Thorium 228 is equal to Radium 228.

Fi = Time Fraction Indoors = 0.75
Fo = Time Fraction Outdoors = 0.25
GSFi = Gamma Shielding Factor Indoors = 0.8
GSFo = Gamma Shielding Factor Outdoors = 1
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SUMMARY OF NONCARCINOGENIC AND CARCINOGENIC HEALTH RISKS
FUTURE SCENA RIO

FOR AN ADULT RESIDENT

INADVERTENT INGEST1ON OF RADIONUCLIDES IN HOME GROWN PRODUCE AT AREA B

CHEMICAL

RADIONUCLIDES

Uranium 238
Jranium 234
fhorium 230
ladium 226
Lead 210
rhorium 232
Radium 228
Thorium 228

SOIL
CONCENTRATION

(pCi/g)

2.00E+00 UCLlog
2.47E+00 *
2.95E+00 UCLlog
2.47E+00 UCLlog
2.47E+00 *
3.85E+00 UCLlog
6.89E+00 UCLlog

BACKGROUND
SOIL

CONCENTRATION
(pCi/g)

8.1 IE-01 UCLnorm
.IIE+00 *
.4IE+00 UCLlog
.IIE+00 UCLnorm
.IIE+00 •
.03E+00 UCLnorm
.27E+00 UCLnorm

PLANT ROOT PLANT INTAKE
UPTAKE UPTAKE UPTAKE INTAKE FOR ORAL CANCER
FACTOR FACTOR FACTOR BACKGROUND SLOPE FACTOR RISK

LETTUCE CARROTS TOMATOES (pCi) (pCi) Risk/pCi

CANCER
RISK

BACKGROUND

4.25E-04 4.80E-04 5.10E-04 I.2E+03 5.1E+02 6.20E-II 7.7E-08
4.25E-04 4.80E-04 5.10E-04 I.5E+03 6.9E+02 4.44E-II 6.8E-08
4.25E-05 .02E-05 5.10E-05 I.3E+02 6.1E+01 3.75E-11 4.8E-09
7.50E-04 .56E-04 9.00E-04 I.9E+03 8.3E+02 2.96E-10 5.5E-07
2.25E-03 .08E-03 2.70E-03 6.3E+03 2.8E+03 l.OIE-09 6.4E-06
4.25E-05 .02E-05 5.IOE-05 I.7E+02 4.4E+OI 3.28E-II 5.5E-09
7.50E-04 .56E-04 9.00E-04 5.2E+03 9.5E+02 2.48E-IO I.3E-06

6.89E+00 ** .I5E+00 •* 4.25E-05 .02E-05 5.IOE-05 3.0E+02 5.0E+OI 2.3IE-IO 6.9E-08

3. IE-08
3. IE-08
2.3E-09
2.5E-07
2.9E-06
1.5E-09
2.4E-07
1. IE-08

CANCER RISK: 8.4E-06

Intake of radionuclides in home grown produce via ingestion (adult resident):
(pCi/g soil * (17 g/day * PUF lettuce + 48 g/day * RUF carrots + 57 g/day * PUF tomatoes) * 350 days/year * 30 years)

3.4E-06
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* Where Uranium 238, Thorium 230, and Radium 226 data approximate secular equilibrium, assume Uranium 234 and Lead 210 to be equal to the average of Uranium 238
Thorium 230, and Radium 226. Otherwise, assume Uranium 234 is equal to Uranium 238 and Lead 210 is equal to Radium 226.

** Where Thorium 232 and Radium 228 data approximate secular equilibrium, assume Thorium 228 to be equal to the average of Thorium 232 and Radium 226.
Otherwise, assume Thorium 228 is equal to Radium 228.
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SUMMARY OF CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR A CHILD RESIDENT

INADVERTENT INGESTION OF RADIONUCLIDES IN ALL SOILS AT AREA B

CHEMICAL

RADIONUCLIDES

Uranium 238
Uranium 234
Thorium 230
Radium 226
Lead 210
Thorium 232
Radium 228
Thorium 228

SOIL
CONCENTRATION

(pCi/g)

2.00E+00 UCLlog
2.47E+00 *
2.95E+00 UCLlog
2.47E+00 UCLlog
2.47E+00 *
3.85E+00 UCLlog
6.89E+00 UCLlog
6.89E+00 **

BACKGROUND
SOIL

CONCENTRATION
(pCi/g)

8.1 IE-01 UCLnorm
.I1E+00 *
.4IE+00 UCLlog
.11E+00 UCLnorm
.11E+00 *
.03E+00 UCLnorm
.27E+00 UCLnorm
.15E+00 »*

INTAKE INTAKE ORAL CANCER
FOR BACKGROUND SLOPE FACTOR RISK

(pCi) (pCi) Risk/pCi

CANCER
RISK

BACKGROUND

8.4E+02 3.4E+02 6.20E-I1 5.2E-08
I.OE+03 4.7E+02 4.44E-11 4.6E-08
I.2E+03 5.9E+02 3.75E-M 4.7E-08
I.OE+03 4.7E+02 2.96E-IO 3.1E-07
l.OE+03 4.7E+02 I.OIE-09 I.OE-06
I.6E+03 4.3E+02 3.28E-II 5.3E-08
2.9E+03 5.3E+02 2.48E-IO 7.2E-07
2.9E+03 4.8E+02 2.3 IE- 10 6.7E-07

2. IE-08
2. IE-08
2.2E-08
1.4E-07
4.7E-07
I.4E-08
I.3E-07
1. IE-07

CANCER RISK: 2.9E-06

Intake of ridionuciides in soil via ingestion (child resident):
(pCi/g soil * I.OOE-03 g/mg * 200 mg/day * 1 * 350 days/year * 6 years)

9.3E-07

* Where Uranium 238, Thorium 230, and Radium 226 data approximate secular equilibrium, assume Uranium 234 and Lead 210 to be equal to the average of Uranium 238
Thorium 230, and Radium 226. Otherwise, assume Uranium 234 is equal to Uranium 238 and Lead 210 is equal to Radium 226.

** Where Thorium 232 and Radium 228 data approximate secular equilibrium, assume Thorium 228 to be equal to the average of Thorium 232 and Radium 226.
Otherwise, assume Thorium 228 is equal to Radium 228.
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SUMMARY OF CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR A CHILD RESIDENT

EXTERNAL PENETRATING RADIATION FROM RADIONUCLIDES IN ALL SOILS AT AREA B

CHEMICAL

RADIONUCLIDES

Uranium 238
Jranium 234

Thorium 230
Radium 226
Lead 210
Thorium 232
Radium 228
Thorium 228

SOIL
CONCENTRATION

(pCi/g)

2.00E+00 UCLlog
2.47E+00 *
2.95E+00 UCLlog
2.47E+00 UCLlog
2.47E+00 *
3.85E+00 UCLlog
6.89E+00 UCLlog
6.89E+00 **

BACKGROUND
SOIL

CONCENTRATION
(pCi/g)

8.1 IE-01 UCLnorm
.11E+00 *
.41E+00 UCLlog
.1IE+00 UCLnorm
.1IE+00 *
.03E+00 UCLnorm
.27E+00 UCLnorm
.I5E+00 **

BACKGROUND
EXTERNAL EXTERNAL EXTERNAL EXPOSURE CANCER CANCER
EXPOSURE EXPOSURE SLOPE FACTOR RISK RISK
(pCi-year/g) (pCi-year/g) Risk/year per pCi/g soil BACKGROUND

6.7E+00 2.7E+00 6.57E-08 4.4E-07
8.3E+00 3.7E+00 2.14E-II I.8E-IO
9.9E+00 4.7E+00 4.40E-I1 4.4E-10
8.3E+00 3.7E+00 6.74E-06 5.6E-05
8.3E+00 3.7E+00 I.45E-10 I.2E-09
I.3E+01 3.4E+00 I.97E-II 2.5E-10
2.3E+OI 4.3E+00 3.28E-06 7.6E-05
2.3E+OI 3.9E-KK) 6.20E-06 I.4E-04

I.8E-07
8.0E-II
2.1E-IO
2.5E-05
5.4E-IO
6.8E-II
1.4E-05
2.4E-05

CANCER RISK: 2.8E-04

Enlcrnil eiposurc from ndionuclidn in soil (child resident):
(pCi/t soil * IT hours/day ' 350 diys/yur • |(Fi * GSFi) + (Fo • CSFo)| • 6 ycirs • l.UF.-M yeir/hours)

6.3E-05

CO
oto
Ul

* Where Uranium 238, Thorium 230, and Radium 226 data approximate secular equilibrium, assume Uranium 234 and Lead 210 to be equal to the average of Uranium 238
Thorium 230, and Radium 226. Otherwise, assume Uranium 234 is equal to Uranium 238 and Lead 210 is equal to Radium 226.

** Where Thorium 232 and Radium 228 data approximate secular equilibrium, assume Thorium 228 to be equal to the average of Thorium 232 and Radium 226.
Otherwise, assume Thorium 228 is equal to Radium 228.

Fi = Time Fraction Indoors = 0.875
Fo = Time Fraction Outdoors = 0.125
GSFi = Gamma Shielding Factor Indoors = 0.8
GSFo = Gamma Shielding Factor Outdoors = I
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SUMMARY OF NONCARCINOGENIC AND CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR A CHILD RESIDENT

INADVERTENT INGESTION OF RADIONUCLIDES IN HOME GROWN PRODUCE AT AREA B

CHEMICAL

RADIONUCLIDES

Uranium 238
Uranium 234
Thorium 230
Radium 226
Lead 210
Thorium 232
Radium 228
Thorium 228

SOIL
CONCENTRATION

(pCi/g)

2.00E+00 UCLlog
2.47E+00 *
2.95E+00 UCLlog
2.47E+00 UCLlog
2.47E+00 *
3.85E+00 UCLlog
6.89E+00 UCLlog
6.89E+00 **

BACKGROUND
SOIL

CONCENTRATION
(PCi/g)

8.1 IE-01 UCLnorm
.I1E+00 *
.4IE+00 UCLlog
.I1E+00 UCLnorm
.I1E+00 *
.03E+00 UCLnorm
.27E+00 UCLnorm
.15E-MX) **

PLANT ROOT PLANT INTAKE
UPTAKE UPTAKE UPTAKE INTAKE FOR ORAL CANCER CANCER
FACTOR FACTOR FACTOR BACKGROUND SLOPE FACTOR RISK RISK
LETTUCE CARROTS TOMATOES (pCi) (pCi) Risk/pCi BACKGROUND

4.25E-04 4.80E-04 5.IOE-04 I.IE+02 4.6E+OI 6.20E-1I 7.0E-09 2.8E-09
4.25E-04 4.80E-04 5.10E-04 I.4E+02 6.3E+OI 4.44E-I I 6.2E-09 2.8E-09
4.25E-05 .02E-05 5.IOE-05 l.OE+OI 4.9E+00 3.75E-I1 3.9E-IO I.8E-IO
7.50E-04 .56E-04 9.00E-04 I.5E+02 6.7E+OI 2.96E-IO 4.4E-08 2.0E-08
2.25E-03 .08E-03 2.70E-03 5.3E+02 2.4E+02 I.01E-09 5.4E-07 2.4E-07
4.25E-05 .02E-05 5.IOE-05 1.3E+01 3.6E+00 3.28E-1I 4.4E-10 I.2E-IO
7.50E-04 .56E-04 9.00E-04 4.2E+02 7.7E+OI 2.48E-IO I.OE-07 I.9E-08
4.25E-05 .02E-05 5.IOE-05 2.4E+01 4.0E-KM) 2.31E-10 5.6E-09 9.3E-10

CANCER RISK: 7. IE-07 2.9E-07

Intake of radionuclides in home grown produce via ingeslion (child resident):
(pCi/g soil * (4 g/day * PUF lettuce + 27 g/day * RUF carrots + 24 g/day * PDF tomatoes) * 350 days/year * 6 years)

u>
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* Where Uranium 238, Thorium 230, and Radium 226 data approximate secular equilibrium, assume Uranium 234 and Lead 210 to be equal to the average of Uranium 238
'Thorium 230, and Radium 226. Otherwise, assume Uranium 234 is equal to Uranium 238 and Lead 210 is equal to Radium 226.

** Where Thorium 232 and Radium 228 data approximate secular equilibrium, assume Thorium 228 to be equal to the average of Thorium 232 and Radium 226.
Otherwise, assume Thorium 228 is equal to Radium 228.
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SUMMARY OF CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR AN ADULT RESIDENT

INADVERTENT INGESTION OF RADIONUCLIDES IN ALL SOILS AT AREA B&C

CHEMICAL

RADIONUCLIDES

Uranium 238
Uranium 234
Thorium 230
Radium 226
Lead 210
rhorium 232
Radium 228
Thorium 228

SOIL
CONCENTRATION

(pCi/g)

3.93E+OI UCLlog
3.85E+OI *
3.77E+OI UCLlog
2.00E+01 UCLlog
2.00E+01 *
1.92E+01 UCLlog
4.33E+01 UCLlog
4.33E+OI **

BACKGROUND
SOIL

CONCENTRATION
(PCi/g)

8.1 IE-01 UCLnorm
.IIE+00 *
.4IE+00 UCLlog
.IIE+00 UCLnorm
.I1E+00 *
.03E+00 UCLnorm
.27E+00 UCLnorm
.15E+00 **

INTAKE INTAKE ORAL CANCER CANCER
FOR BACKGROUND SLOPE FACTOR RISK RISK

(pCi) (pCi) Risk/pCi BACKGROUND

4.IE+04 8.5E+02 6.20E-1I 2.6E-06
4.0E+04 .2E+03 4.44E-I1 I.8E-06
4.0E+04 .5E+03 3.75E-II I.5E-06
2.1E+04 .2E+03 2.96E-IO 6.2E-06
2.IE-KM .2E+03 1.01E-09 2.1E-05
2.0E+04 .IE+03 3.28E-II 6.6E-07
4.6E+04 .3E+03 2.48E-IO 1. IE-05
4.6E+04 .2E+03 2.3IE-IO 1. IE-05

5.3E-08
5.2E-08
5.5E-08
3.5E-07
I.2E-06
3.5E-08
3.3E-07
2.8E-07

CANCER RISK: 5.6E-05

Intake of radionuclides in soil via ingestion (adult resident):
(pCi/g soil * I.OOE-03 g/mg * 100 mg/day * I * 3500 days/year * 30 years)

2.3E-06

* Where Uranium 238, Thorium 230, and Radium 226 data approximate secular equilibrium, assume Uranium 234 and Lead 210 to be equal to the average of Uranium 238
Thorium 230, and Radium 226. Otherwise, assume Uranium 234 is equal to Uranium 238 and Lead 210 is equal to Radium 226.

** Where Thorium 232 and Radium 228 data approximate secular equilibrium, assume Thorium 228 to be equal to the average of Thorium 232 and Radium 226.
Otherwise, assume Thorium 228 is equal to Radium 228.
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SUMMARY OF CARCINOGENIC HEALTH RISKS
FUTURE SCENA RIO

FOR AN ADULT RESIDENT

EXTERNAL PENETRATING RADIATION FROM RADIONUCLIDES IN ALL SOILS AT AREA B&C

CHEMICAL

RADIONUCLIDES

Uranium 238
Uranium 234
Fhorium 230
Radium 226
Lead 210
rhortum 232
Radium 228
Thorium 228

SOIL
CONCENTRATION

(pCi/g)

3.93E+01 UCLlog
3.85E+01 *
3.77E+OI UCLlog
2.00E+01 UCLlog
2.00E+01 •
1.92E+01 UCLlog
4.33E+01 UCLlog
4.33E+01 **

BACKGROUND
SOIL

CONCENTRATION
(PCi/g)

8.1 IE-01 UCLnorm
.I1E+00 *
.4IE+00 UCLlog
.11E+00 UCLnorm
.1IE+00 *
.03E+00 UCLnorm
.27E+00 UCLnorm
.15E+00 **

BACKGROUND
EXTERNAL EXTERNAL EXTERNAL EXPOSURE CANCER
EXPOSURE EXPOSURE SLOPE FACTOR RISK
(pCi-year/g) (pCi-year/g) Risk/year per pCi/g soil

CANCER
RISK

BACKGROUND

6.8E+02 I.4E+01 6.57E-08 4.5E-05
6.7E+02 I.9E+01 2.14E-I1 I.4E-08
6.5E+02 2.4E+OI 4.40E-I1 2.9E-08
3.5E+02 I.9E+OI 6.74E-06 2.3E-03
3.5E+02 I.9E+OI 1.45E-10 5.0E-08
3.3E+02 1.8E+OI I.97E-1I 6.5E-09
7.5E^02 2.2E+OI 3.28E-06 2.5E-03
7.5E+02 2.0E+OI 6.20E-06 4.6E-03

9.2E-07
4.1E-10
LIE-09
1.3E-04
2.8E-09
3.5E-IO
7.2E-05
I.2E-04

CANCER RISK: 9.5E-03

(pCi/gsoil«
Eitemal opoiure from radionuelidn in soil (idult resident):

17 hours/d.y • 350 days/year • |(Fi * GSFi) + (Fo * GSFo)| * 30 yean • I.I4E-M year/hours)

3.3E-04

* Where Uranium 238, Thorium 230, and Radium 226 data approximate secular equilibrium, assume Uranium 234 and Lead 210 to be equal to the average of Uranium 238
Thorium 230, and Radium 226. Otherwise, assume Uranium 234 is equal to Uranium 238 and Lead 210 is equal to Radium 226.

** Where Thorium 232 and Radium 228 data approximate secular equilibrium, assume Thorium 228 to be equal to the average of Thorium 232 and Radium 226.
Otherwise, assume Thorium 228 is equal to Radium 228.

Fi = Time Fraction Indoors = 0.75
Fo = Time Fraction Outdoors = 0.25
GSFi = Gamma Shielding Factor Indoors = 0.8
GSFo = Gamma Shielding Factor Outdoors = 1
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SUMMARY OF NONCARCINOGENIC AND CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR AN ADULT RESIDENT

INADVERTENT INGESTION OF RADIONUCLIDES FN HOME GROWN PRODUCE AT AREA B&C

CHEMICAL

RADIONUCLIDES

Uranium 238
Jranium 234
'horium 230

Radium 226
Lead 210
Fhorium 232
Radium 228
Thorium 228

SOIL
CONCENTRATION

(PCi/g)

3.93E+OI UCLlog
3.85E+OI *
3.77E+OI UCLlog
2.00E+01 UCLlog
2.00E+OI *
I.92E+OI UCLlog
4.33E+OI UCLlog
4.33E+OI **

BACKGROUND
SOIL

CONCENTRATION
(pCi/g)

8. 1 IE-01 UCLnorm
.IIE+00 *
.41E+00 UCLlog
.IIE+00 UCLnorm
.I1E+00 *
.03E+00 UCLnorm
.27E+00 UCLnorm
.15E+00 **

PLANT ROOT PLANT INTAKE
UPTAKE UPTAKE UPTAKE INTAKE FOR ORAL CANCER CANCER
FACTOR FACTOR FACTOR BACKGROUND SLOPE FACTOR RISK RISK

LETTUCE CARROTS TOMATOES (pCi) (pCi) Risk/pCi BACKGROUND

4.25E-04 4.80E-04 5.IOE-04 2.4E+04 5.IE+02 6.20E-II 1.5E-06
4.25E-04 4.80E-04 5.10E-04 2.4E+04 6.9E+02 4.44E-II 1. IE-06
4.25E-05 .02E-05 5.IOE-05 I.6E+03 6.IE+OI 3.75E-1I 6.IE-08
7.50E-04 .56E-04 9.00E-04 I.5E+04 8.3E+02 2.96E-10 4.4E-06
2.25E-03 .08E-03 2.70E-03 5.1E+04 2.8E+03 3.86E-09 2.0E-04
4.25E-05 .02E-05 5.IOE-05 8.3E+02 4.4E+OI 3.28E-1I 2.7E-08
7.50E-04 .56E-04 9.00E-04 3.3E+04 9.5E+02 2.48E-IO 8. IE-06
4.25E-05 .02E-05 5.IOE-05 I.9E+03 5.0E+01 9.68E-08 I.8E-04

3. IE-08
3. IE-08
2.3E-09
2.5E-07
1. IE-05
I.5E-09
2.4E-07
4.8E-06

CANCER RISK: 3.9E-04

Intake of radionuclides in home grown produce via ingestion (adult resident):
(pCi/g soil * (17 g/day * PUF lettuce + 48 g/day * RUF carrots + 57 g/day * PUF tomatoes) * 350 days/year * 30 years)

1.6E-05

CO
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* Where Uranium 238, Thorium 230, and Radium 226 data approximate secular equilibrium, assume Uranium 234 and Lead 210 to be equal to the average of Uranium 238
Thorium 230, and Radium 226. Otherwise, assume Uranium 234 is equal to Uranium 238 and Lead 210 is equal to Radium 226.

** Where Thorium 232 and Radium 228 data approximate secular equilibrium, assume Thorium 228 to be equal to the average of Thorium 232 and Radium 226.
Otherwise, assume Thorium 228 is equal to Radium 228.
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SUMMARY OF CARCINOGENIC HEALTH RISKS
FUTURE SCENA RIO

FOR A CHILD RESIDENT

INADVERTENT INGESTION OF RADIONUCLIDES IN ALL SOILS AT AREA B&C

CHEMICAL

RADIONUCLIDES

Uranium 238
Jranium 234
'horium 230

Radium 226
Lead 210
Thorium 232
Radium 228
Thorium 228

SOIL
CONCENTRATION

(pCi/g)

3.93E+01 UCLlog
3.85E+01 *
3.77E+01 UCLlog
2.00E+OI UCLlog
2.00E+OI *
I.92E+01 UCLlog
4.33E+01 UCLlog
4.33E+OI **

BACKGROUND
SOIL

CONCENTRATION
(pCi/g)

8.1 IE-01 UCLnorm
.1IE+00 *
.4IE+00 UCLlog
.11E+00 UCLnorm
.I1E+00 *
.03E+00 UCLnorm
.27E-HX) UCLnorm
.I5E+00 **

INTAKE INTAKE ORAL CANCER CANCER
FOR BACKGROUND SLOPE FACTOR RISK RISK

(pCi) (pCi) Risk/pCi BACKGROUND

I.7E+04 3.4E+02 6.20E-M I.OE-06 2.IE-08
I.6E+04 4.7E402 4.44E-I1 7.2E-07 2.IE-08
1.6E+04 5.9E+02 3.75E-11 5.9E-07 2.2E-08
8.4E+03 4.7E+02 2.96E-10 2.5E-06 I.4E-07
8.4E+03 4.7E+02 1.01E-09 8.5E-06 4.7E-07
8.1E+03 4.3E+02 3.28E-11 2.6E-07 I.4E-08
I.8E+04 5.3E+02 2.48E-10 4.5E-06 1.3E-07
I.8E+04 4.8E+02 2.3 IE-10 4.2E-06 1. IE-07

CANCER RISK: 2.2E-05 9.3E-07

Intake of radionuclides in soil via ingestion (child resident):
(pCi/g soil * l.OOE-03 g/mg * 200 nig/day * 1 * 350 days/year * 6 years)

* Where Uranium 238, Thorium 230, and Radium 226 data approximate secular equilibrium, assume Uranium 234 and Lead 210 to be equal to the average of Uranium 238
Thorium 230, and Radium 226. Otherwise, assume Uranium 234 is equal to Uranium 238 and Lead 210 is equal to Radium 226.

•* Where Thorium 232 and Radium 228 data approximate secular equilibrium, assume Thorium 228 to be equal to the average of Thorium 232 and Radium 226.
Otherwise, assume Thorium 228 is equal to Radium 228.
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SUMMARY OF CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR A CHILD RESIDENT

EXTERNAL PENETRATING RADIATION FROM RADIONUCLIDES IN ALL SOILS AT AREA B&C

CHEMICAL

RADIONUCLIDES

Uranium 238
Uranium 234
Thorium 230
Radium 226
Lead 210
rhorium 232
Radium 228
Thorium 228

SOIL
CONCENTRATION

(pCi/g)

3.93E+01 UCLlog
3.85E+OI *
3.77E-MM UCLlog
2.00E+OI UCLlog
2.00E+OI •
1.92E+OI UCLlog
4.33E+01 UCLlog
4.33E+01 •*

BACKGROUND
SOIL

CONCENTRATION
(pCi/g)

8.1 IE-01 UCLnorm
.IIE+00 *
.41E+00 UCLlog
.1IE+00 UCLnorm
.I1E+00 *
.03E-KX) UCLnorm
.27E+00 UCLnorm
.I5E+00 »*

BACKGROUND
EXTERNAL EXTERNAL EXTERNAL EXPOSURE CANCER CANCER
EXPOSURE EXPOSURE SLOPE FACTOR RISK RISK
(pCi-year/g) (pCi-year/g) Risk/year per pCi/g soil BACKGROUND

1.3E+02 2.7E+00 6.57E-08 8.7E-06 1.8E-07
I.3E+02 3.7E+00 2.I4E-II 2.8E-09 8.0E-1I
I.3E+02 4.7E+00 4.40E-I1 5.6E-09 2.1E-IO
6.7E+OI 3.7E+00 6.74E-06 4.5E-04 2.5E-05
6.7E+OI 3.7E+00 1.45E-IO 9.7E-09 5.4E-IO
6.5E+OI 3.4E+00 I.97E-I1 I.3E-09 6.8E-II
I.5E+02 4.3E+00 3.28E-06 4.8E-04 I.4E-05
I.5E+02 3.9E-KX) 6.20E-06 9.0E-04 2.4E-05

CANCER RISK: 1.8E-03 6.3E-05

Eitrmil eiposurc from ridionuclidcs in loil (child resident): 1
(pCi/f soil • 17 hours/day • J50 diys/ycir • |(FI • GSFi) + (Fo • CSFo)| • 6 ytirs • 1. HE-04 ynr/hours)

* Where Uranium 238, Thorium 230, and Radium 226 data approximate secular equilibrium, assume Uranium 234 and Lead 210 to be equal to the average of Uranium 238
Thorium 230, and Radium 226. Otherwise, assume Uranium 234 is equal to Uranium 238 and Lead 210 is equal to Radium 226.

" Where Thorium 232 and Radium 228 data approximate secular equilibrium, assume Thorium 228 to be equal to the average of Thorium 232 and Radium 226.
Otherwise, assume Thorium 228 is equal to Radium 228.

Fi = Time Fraction Indoors = 0.875
Fo = Time Fraction Outdoors = 0.125
GSFi = Gamma Shielding Factor Indoors = 0.8
GSFo = Gamma Shielding Factor Outdoors = I
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SUMMARY OF NONCARCINOGENIC AND CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR A CHILD RESIDENT

INADVERTENT 1NGESTION OF RAD1ONUCLIDES IN HOME GROWN PRODUCE AT AREA B&C

CHEMICAL

RADIONUCLIDES

Uranium 238
Jranium 234
Thorium 230
Radium 226
Lead 210
rhorium 232

Radium 228
Thorium 228

SOIL
CONCENTRATION

(pCi/g)

3.93E+OI UCLlog
3.85E+01 *
3.77E+01 UCLlog
2.00E+OI UCLlog
2.00E+01 *
1.92E+01 UCLlog
4.33E401 UCLlog
4.33E+01 **

BACKGROUND
SOIL

CONCENTRATION
(PCi/g)

8.1 IE-01 UCLnorm
.11E+00 *
.4IE+00 UCLlog
.IIE+00 UCLnorm
.1IE+00 *
.03E+00 UCLnorm
.27E+00 UCLnorm
.I5E+00 *•

PLANT ROOT PLANT INTAKE
UPTAKE UPTAKE UPTAKE INTAKE FOR ORAL CANCER CANCER
FACTOR FACTOR FACTOR BACKGROUND SLOPE FACTOR RISK RISK

LETTUCE CARROTS TOMATOES (pCi) (pCi) Risk/pCi BACKGROUND

4.25E-04 4.80E-04 5.IOE-04 2.2E+03 4.6E+OI 6.20E-1I I.4E-07 2.8E-09
4.25E-04 4.80E-04 5.IOE-04 2.2E+03 6.3E+OI 4.44E-II 9.7E-08 2.8E-09
4.25E-05 .02E-05 5.IOE-05 1.3E+02 4.9E+00 3.75E-1I 5.0E-09 1.8E-IO
7.50E-04 .56E-04 9.00E-04 I.2E+03 6.7E+OI 2.96E-IO 3.6E-07 2.0E-08
2.25E-03 .08E-03 2.70E-03 4.3E+03 2.4E+02 I.01E-09 4.4E-06 2.4E-07
4.25E-05 .02E-05 5.IOE-05 6.7E+OI 3.6E+00 3.28E-II 2.2E-09 I.2E-IO
7.50E-04 .56E-04 9.00E-04 2.6E+03 7.7E+01 2.48E-IO 6.5E-07 I.9E-08
4.25E-05 .02E-05 5.IOE-05 1.5E+02 4.0E+00 2.31E-IO 3.5E-08 9.3E-10

CANCER RISK: 5.7E-06 2.9E-07

Intake of radionuclides in home grown produce via ingestion (child resident):
(pCi/g soil * (4 g/day * PUF lettuce + 27 g/day * RUF carrots + 24 g/day * PUF tomatoes) * 350 days/year * 6 years)

u>
o
to
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* Where Uranium 238, Thorium 230, and Radium 226 data approximate secular equilibrium, assume Uranium 234 and Lead 210 to be equal to the average of Uranium 238
Thorium 230, and Radium 226. Otherwise, assume Uranium 234 is equal to Uranium 238 and Lead 210 is equal to Radium 226.

•* Where Thorium 232 and Radium 228 data approximate secular equilibrium, assume Thorium 228 to be equal to the average of Thorium 232 and Radium 226.
Otherwise, assume Thorium 228 is equal to Radium 228.
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SUMMARY OF CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR AN ADULT RESIDENT

INADVERTENT INGESTION OF RADIONUCLIDES IN ALL SOILS AT AREA C

CHEMICAL

RADIONUCLIDES

Uranium 238
Uranium 234
Thorium 230
Radium 226
Lead 210
Thorium 232
Radium 228
Thorium 228

SOIL
CONCENTRATION

(PCi/g)

7.40E+00 UCLlog
5.2IE+00 *
4.4IE+00 UCLlog
3.83E+00 UCLlog
5.21E+00 •
4.09E+00 UCLlog
4.9IE+00 UCLlog
4.50E+00 **

BACKGROUND
SOIL

CONCENTRATION
(pCi/g)

8.1 IE-01 UCLnorm
.1IE+00 *
.41E+00 UCLlog
.IIE+00 UCLnorm
.I1E+00 •
.03E+00 UCLnorm
.27E+00 UCLnorm
.15E+00 •*

INTAKE INTAKE ORAL CANCER CANCER
FOR BACKGROUND SLOPE FACTOR RISK RISK

(pCi) (pCi) Risk/pCi BACKGROUND

7.8E+03 8.5E+02 6.20E-I1 4.8E-07 5.3E-08
5.5E+03 .2E+03 4.44E-II 2.4E-07 5.2E-08
4.6E+03 .5E+03 3.75E-I1 .7E-07 5.5E-08
4.0E+03 .2E+03 2.96E-IO .2E-06 3.5E-07
5.5E+03 .2E+03 1.0 IE-09 5.5E-06 I.2E-06
4.3E+03 .IE+03 3.28E-11 .4E-07 3.5E-08
5.2E+03 .3E+03 2.48E-10 .3E-06 3.3E-07
4.7E+03 .2E-I-03 2.31E-10 .IE-06 2.8E-07

CANCER RISK: I.OE-05 2.3E-06

1 Intake of radionuclides in soil via ingestion (adult resident): 1
| (pCi/g soil * l.OOE-03 g/mg * 100 mg/day * I * 350 days/year * 30 years)

* Where Uranium 238, Thorium 230, and Radium 226 data approximate secular equilibrium, assume Uranium 234 and Lead 210 to be equal to the average of Uranium 238
Thorium 230, and Radium 226. Otherwise, assume Uranium 234 is equal to Uranium 238 and Lead 210 is equal to Radium 226.

** Where Thorium 232 and Radium 228 data approximate secular equilibrium, assume Thorium 228 to be equal to the average of Thorium 232 and Radium 226.
Otherwise, assume Thorium 228 is equal to Radium 228.
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SUMMARY OF CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR AN ADULT RESIDENT

EXTERNAL PENETRATING RADIATION FROM RADIONUCLIDES IN ALL SOILS AT AREA C

CHEMICAL

RADIONUCLIDES

Uranium 238
Uranium 234
rhorium 230
Radium 226
Lead 210
Thorium 232
Radium 228
Thorium 228

SOIL
CONCENTRATION

(pCi/g)

7.40E+00 UCLlog
5.2IE+00 *
4.41E+00 UCLlog
3.83E+00 UCLlog

5.21 *
4.09E+00 UCLlog
4.9IE+00 UCLlog
4.50E+00 *•

BACKGROUND
SOIL

CONCENTRATION
(pCi/g)

8.1 IE-0 1 UCLnorm
.IIE+00 *
.41E+00 UCLlog
.IIE+00 UCLnorm
.11E+00 *
.03E+00 UCLnorm
.27E+00 UCLnorm
.ISE+00 **

BACKGROUND
EXTERNAL EXTERNAL EXTERNAL EXPOSURE CANCER CANCER
EXPOSURE EXPOSURE SLOPE FACTOR RISK RISK
(pCi-year/g) (PCi-year/g) Risk/year per pCi/g soil BACKGROUND

1.3E+02 .4E+OI 6.57E-08 8.4E-06 9.2E-07
9.0E+OI .9E+OI 2.I4E-II I.9E-09 4.IE-IO
7.6E+01 2.4E+OI 4.40E-II 3.4E-09 1. IE-09
6.6E-K)! .9E+OI 6.74E-06 4.5E-04 1.3E-04
9.0E+01 .9E+OI I.45E-IO I.3E-08 2.8E-09
7.IE-K)! .8E+OI I.97E-II I.4E-09 3.5E-IO
8.5E+OI 2.2E+01 3.28E-06 2.8E-04 7.2E-05
7.8E+OI 2.0E+OI 6.20E-06 4.8E-04 I.2E-04

CANCER RISK: 1.2E-03 3.3E-04

[ Eiternal eiposure from radionuclides in soil (adult resident): I
| (pCi/f »il • 17 hourVdiy • 350 diyi/yur • |(FI • GSFi) + (Fo • GSFo)| • 30 years • I.ME-04 year/hours) |

* Where Uranium 238, Thorium 230, and Radium 226 data approximate secular equilibrium, assume Uranium 234 and Lead 210 to be equal to the average of Uranium 238
Thorium 230, and Radium 226. Otherwise, assume Uranium 234 is equal to Uranium 238 and Lead 210 is equal to Radium 226.

** Where Thorium 232 and Radium 228 data approximate secular equilibrium, assume Thorium 228 to be equal to the average of Thorium 232 and Radium 226.
Otherwise, assume Thorium 228 is equal to Radium 228.

Fi = Time Fraction Indoors = 0.75
Fo = Time Fraction Outdoors = 0.25
GSFi = Gamma Shielding Factor Indoors = 0.8
GSFo = Gamma Shielding Factor Outdoors = 1

oto
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SUMMARY OF NONCARCINOGENIC AND CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR AN ADULT RESIDENT

INADVERTENT INGESTION OF RADIONUCLIDES IN HOME GROWN PRODUCE AT AREA C

CHEMICAL

RADIONUCLIDES

Uranium 238
Uranium 234
Thorium 230
Radium 226
Lead 210
Thorium 232
Radium 228
Thorium 228

SOIL
CONCENTRATION

(pCi/g)

7.40E+00 UCLlog
5.2IE+00 *
4.4IE+00 UCLlog
3.83E+00 UCLlog
5.21E+00 *
4.09E+00 UCLlog
4.9IE+00 UCLlog
4.50E+00 **

BACKGROUND
SOIL

CONCENTRATION
(PCi/g)

8.1 IE-01 UCLnorm
.IIE+00 *
.41E+00 UCLlog
.11E+00 UCLnorm
.ME+00 *
.03E+00 UCLnorm
.27E+00 UCLnorm
.15E+00 **

PLANT ROOT PLANT INTAKE
UPTAKE UPTAKE UPTAKE INTAKE FOR ORAL CANCER CANCER
FACTOR FACTOR FACTOR BACKGROUND SLOPE FACTOR RISK RISK

LETTUCE CARROTS TOMATOES (pCi) (pCi) Risk/pCi BACKGROUND

4.25E-04 4.80E-04 5.IOE-04 4.6E+03 5.IE+02 6.20E-II
4.25E-04 4.80E-04 5.IOE-04 3.2E+03 6.9E+02 4.44E-II
4.25E-05 .02E-05 5.IOE-05 1.9E+02 6.1E+01 3.75E-I1
7.50E-04 .56E-04 9.00E-04 2.9E+03 8.3E+02 2.96E-IO
2.25E-03 .08E-03 2.70E-03 I.3E+04 2.8E+03 I.OIE-09
4.25E-05 .02E-05 5.IOE-05 1.8E+02 4.4E+OI 3.28E-1I
7.50E-04 .56E-04 9.00E-04 3.7E+03 9.5E+02 2.48E-IO
4.25E-05 .02E-05 5.IOE-05 1.9E+02 5.0E+OI 2.3IE-IO

2.9E-07 3. IE-08
I.4E-07 3. IE-08
7.2E-09 2.3E-09
8.5E-07 2.5E-07
I.3E-05 2.9E-06
5.8E-09 I.5E-09
9. IE-07 2.4E-07
4.5E-08 1. IE-08

CANCER RISK:

Intake of radionuclides in home grown produce via ingestion (adult resident):
(pCi/g soil * (17 g/day * PUF lettuce + 48 g/day * RUF carrots + 57 g/day * PUF tomatoes) * 350 days/year * 30 years)

1.6E-05 3.4E-06

oto
U1to•o

* Where Uranium 238, Thorium 230, and Radium 226 data approximate secular equilibrium, assume Uranium 234 and Lead 210 to be equal to the average of Uranium 238
Thorium 230, and Radium 226. Otherwise, assume Uranium 234 is equal to Uranium 238 and Lead 210 is equal to Radium 226.

** Where Thorium 232 and Radium 228 data approximate secular equilibrium, assume Thorium 228 to be equal to the average of Thorium 232 and Radium 226.
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SUMMARY OF CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR A CHILD RESIDENT

INADVERTENT INGESTION OF RADIONUCI.IDES IN ALL SOILS AT AREA C

CHEMICAL

RADIONUCLIDES

Uranium 238
Jranium 234
'horium 230

Radium 226
Lead 210
rhorium 232
Radium 228
Riorium 228

SOIL
CONCENTRATION

(pCi/g)

7.40E+00 UCLlog
5.2IE+00 *
4.4IE+00 UCLlog
3.83E+00 UCLlog
5.2IE+00 *
4.09E+00 UCLlog
4.91E+00 UCLlog
4.50E+00 **

BACKGROUND
SOIL

CONCENTRATION
(pCi/g)

8.1 IE-01 UCLnorm
.IIE+00 *
.4IE+00 UCLlog
.IIE+00 UCLnorm
.IIE+00 *
.03E+00 UCLnorm
.27E+00 UCLnorm
.I5E+00 **

INTAKE INTAKE ORAL CANCER CANCER
FOR BACKGROUND SLOPE FACTOR RISK RISK

(pCi) (pCi) Risk/pCi BACKGROUND

3.IE+03 3.4E+02 6.20E-1I
2.2E+03 4.7E+02 4.44E-1 1
I.9E+03 5.9E+02 3.75E-II
I.6E+03 4.7E+02 2.96E-IO
2.2E+03 4.7E+02 1.0 IE-09
1.7E+03 4.3E+02 3.28E-11
2.IE+03 5.3E+02 2.48E-IO
1.9E+03 4.8E+02 2.3 IE-10

I.9E-07 2. IE-08
9.7E-08 2. IE-08
7.0E-08 2.2E-08
4.8E-07 1.4E-07
2.2E-06 4.7E-07
S.6E-08 I.4E-08
5. IE-07 I.3E-07
4.4E-07 1. IE-07

CANCER RISK:

Intake of ndionuclides in soil via ingestion (child resident):
(pCi/g soil * I.OOE-03 g/mg * 200 mg/day * 1 * 350 days/year * 6 years)

4.0E-06 9.3E-07

* Where Uranium 238, Thorium 230, and Radium 226 data approximate secular equilibrium, assume Uranium 234 and Lead 210 to be equal to the average of Uranium 238
Thorium 230, and Radium 226. Otherwise, assume Uranium 234 is equal to Uranium 238 and Lead 210 is equal to Radium 226.

** Where Thorium 232 and Radium 228 data approximate secular equilibrium, assume Thorium 228 to be equal to the average of Thorium 232 and Radium 226.
Otherwise, assume Thorium 228 is equal to Radium 228.
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SUMMARY OF CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR A CHILD RESIDENT

EXTERNAL PENETRATING RADIATION FROM RADIONUCLIDES IN ALL SOILS AT AREA C

CHEMICAL

RADIONUCLIDES

Uranium 238
Jranium 234
Thorium 230
Radium 226
Lead 210
rhorium 232
Radium 228
rhorium 228

SOIL
CONCENTRATION

(pCi/g)

7.40E+00 UCLlog
5.21E+00 •
4.41E+00 UCLlog
3.83E+00 UCLlog
5.21E+00 •
4.09E+00 UCLlog
4.9IE+00 UCLlog
4.50E+00 **

BACKGROUND
SOIL

CONCENTRATION
(pCi/g)

8.1 IE-01 UCLnorm
.1IE+00 *
.41E+00 UCLlog
.1IE+00 UCLnorm
.IIE+00 *
.03E+00 UCLnorm
.27E+00 UCLnorm
.15E+00 »*

BACKGROUND
EXTERNAL EXTERNAL EXTERNAL EXPOSURE CANCER CANCER
EXPOSURE EXPOSURE SLOPE FACTOR RISK RISK
(pCi-year/g) (pCi-year/g) Risk/year per pCi/g soil BACKGROUND

2.5E+OI 2.7E+00 6.57E-08
.7E+01 3.7E+00 2.I4E-II
.5E+OI 4.7E+00 4.40E-II
.3E+01 3.7E+00 6.74E-06
.7E+OI 3.7E+00 I.45E-IO
.4E+OI 3.4E+00 I.97E-II
.6E-K)! 4.3E+00 3.28E-06
.5E+01 3.9E+00 6.20E-06

1.6E-06 I.8E-07
3.7E-IO 8.0E-II
6.5E-IO 2.IE-IO
8.7E-05 2.5E-05
2.5E-09 5.4E-IO
2.7E-IO 6.8E-II
5.4E-05 I.4E-05
9.4E-05 2.4E-05

CANCER RISK:

L Eileniil eipojnie from radionuclidn in toil (child resident):
(pCi/g soil • 17 hours/diy • 350 diyi/yur • |<R • GSFi) + (Fo * GSFo)| • 6 yrire * 1.I4E-04 ye«r/houn)

2.4E-04 6.3E-05

* Where Uranium 238, Thorium 230, and Radium 226 data approximate secular equilibrium, assume Uranium 234 and Lead 210 to be equal to the average of Uranium 238
Thorium 230, and Radium 226. Otherwise, assume Uranium 234 is equal to Uranium 238 and Lead 210 is equal to Radium 226.

** Where Thorium 232 and Radium 228 data approximate secular equilibrium, assume Thorium 228 to be equal to the average of Thorium 232 and Radium 226.
Otherwise, assume Thorium 228 is equal to Radium 228.

Fi = Time Fraction Indoors = 0.875
Fo = Time Fraction Outdoors = 0.125
GSFi = Gamma Shielding Factor Indoors = 0.8
GSFo = Gamma Shielding Factor Outdoors = I
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SUMMARY OF NONCARCINOCENIC AND CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR A CHILD RESIDENT

INADVERTENT INGESTION OF RADIONUCLIDES IN HOME GROWN PRODUCE AT AREA C

CHEMICAL

RADIONUCLIDES

Uranium 238
Uranium 234
Thorium 230
Radium 226
Lead 210
Thorium 232
Radium 228
rhorium 228

SOIL
CONCENTRATION

(pCi/g)

7.40E+00 UCLlog
5.21E-HX) *
4.41E+00 UCLlog
3.83E+00 UCLlog
5.21E+00 *
4.09E+00 UCLlog
4.91E+00 UCLlog
4.50E-HX) **

BACKGROUND
SOIL

CONCENTRATION
(PCi/g)

8.1 IE-01 UCLnorm
.1IE+00 •
.41E+00 UCLlog
.1IE+00 UCLnorm
.I1E+00 *
.03E+00 UCLnorm

I.27E+00 UCLnorm
1.15E+00 »*

PLANT ROOT PLANT INTAKE
UPTAKE UPTAKE UPTAKE INTAKE FOR ORAL CANCER CANCER
FACTOR FACTOR FACTOR BACKGROUND SLOPE FACTOR RISK RISK

LETTUCE CARROTS TOMATOES (pCi) (pCi) Risk/pCi BACKGROUND

4.25E-04 4.80E-04 5.IOE-04 4.2E+02 4.6E+01 6.20E-I1 2.6E-08 2.8E-09
4.25E-04 4.80E-04 5.IOE-04 2.9E+02 6.3E+OI 4.44E-1I I.3E-08 2.8E-09
4.25E-05 .02E-05 5.IOE-05 1.5E+OI 4.9E+00 3.75E-II 5.8E-IO I.8E-IO
7.50E-04 .56E-04 9.00E-04 2.3E+02 6.7E+01 2.96E-10 6.9E-08 2.0E-08
2.25E-03 .08E-03 2.70E-03 I.IE+03 2.4E+02 I.OIE-09 I. IE-06 2.4E-07
4.25E-05 .02E-05 5.IOE-05 I.4E+OI 3.6E+00 3.28E-1I 4.7E-IO I.2E-10
7.50E-04 .56E-04 9.00E-04 3.0E+02 7.7E+01 2.48E-IO 7.4E-08 I.9E-08
4.2SE-05 .02E-05 5.IOE-05 1.6E+OI 4.0E+00 2.31E-IO 3.6E-09 9.3E-10

CANCER RISK: 1.3E-06 2.9E-07

Intake of radionuclides in home grown produce via ingestion (child resident):
(pCi/g soil * (4 g/day * PUF lettuce + 27 g/day * RUF carrots + 24 g/day * PUF tomatoes) * 350 days/year * 6 years)

Oto
in
(A)
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* Where Uranium 238, Thorium 230, and Radium 226 data approximate secular equilibrium, assume Uranium 234 and Lead 210 to be equal to the average of Uranium 238
Thorium 230, and Radium 226. Otherwise, assume Uranium 234 is equal to Uranium 238 and Lead 210 is equal to Radium 226.

** Where Thorium 232 and Radium 228 data approximate secular equilibrium, assume Thorium 228 to be equal to the average of Thorium 232 and Radium 226.
Otherwise, assume Thorium 228 is equal to Radium 228.
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SUMMARY OF CARCINOGENIC HEALTH RISKS
FUTUKE SCENA RIO

FOR AN ADULT RESIDENT

INADVERTENT 1NGESTION OF RADIONUCLIDES IN GROUNDWATER

CHEMICAL

RADIONUCLIDES

Uranium 238
Uranium 234
Thorium 230
Radium 226
Lead 210
Thorium 232
Radium 228
Thorium 228

GROUNDWATER
CONCENTRATION

(pCi/l)

8.30E+00 UCLlog
4.48E+00 *
I.I4E+00 UCLlog
4.02E+00 UCLlog
4.48E+00 •
9.53E-OI UCLlog
2.42E+00 UCLlog
I.68E+00 *•

BACKGROUND FOR
GROUNDWATER

CONCENTRATION
(pCi/l)

2.90E-01 MAX
2.87E-OI *
2.20E-OI MAX
3.50E-01 MAX
2.87E-OI *
2.90E-OI MAX
9.40E-OI MAX
6.I5E-OI **

GROUNDWATER
INTAKE

(pCi)

I.7E+05
9.4E+04
2.4E+04
8.4E+04
9.4E+04
2.0E+04
5.IE+04
3.5E+04

INTAKE FOR
BACKGROUND

(pCi/l)

6.IE+03
6.0E+03
4.6E+03
7.4E+03
6.0E+03
6.1E+03
2.0E+04
I.3E+04

ORAL
SLOPE FACTOR

Risk/pCi

6.2E-1I
4.4E-II
3.8E-1I
3.0E-IO
I.OE-09
3.3E-II
2.5E-IO
2.3E-IO

CANCER RISK:

CANCER
RISK

I.JE-05
4.2E-06
9.0E-07
2.5E-05
9.5E-05
6.6E-07
I.3E-05
8.2E-06

I.6E-04

Intake of radionuclides in groundwater via ingestion (adult resident):
(pCi/l water * 2 I/day * 350 days/year * 30 years)

CANCER
RISK

BACKGROUND

3.8E-07
2.7E-07
1.7E-07
2.2E-06
6. IE-06
2.0E-07
4.9E-06
3.0E-06

I.7E-05

u>
O
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* Where Uranium 238, Thorium 230, and Radium 226 data approximate secular equilibrium, assume Uranium 234 and Lead 210 to be equal to the average of Uranium 238
Thorium 230, and Radium 226. Otherwise, assume Uranium 234 is equal to Uranium 238 and Lead 210 is equal to Radium 226.

** Where Thorium 232 and Radium 228 data approximate secular equilibrium, assume Thorium 228 to be equal to the average of Thorium 232 and Radium 226.
Otherwise, assume Thorium 228 is equal to Radium 228.
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SUMMARY OF CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR A CHILD RESIDENT

INADVERTENT INGESTION OF RADIONUCLIDES IN GROUNDWATER

CHEMICAL

RADIONUCLIDES

Uranium 238
Uranium 234
rhorium 230
Radium 226
Lead 2 10
Thorium 232
Radium 228
rhorium 228

GROUNDWATER
CONCENTRATION

(pCi/l)

8.30E+00 UCLlog
4.48E+00 «
I.14E+00 UCLlog
4.02E+00 UCLlog
4.48E+00 *
9.53E-OI UCLlog
2.42E+00 UCLlog
I.68E+00 *•

BACKGROUND FOR
GROUNDWATER

CONCENTRATION
(pCi/l)

2.90E-OI MAX
2.87E-OI *
2.20E-OI MAX
3.50E-OI MAX
2.87E-01 *
2.90E-OI MAX
9.40E-OI MAX
6.15E-01 **

GROUNDWATER
INTAKE

(pCi)

I.7E+04
9.4E+03
2.4E+03
8.4E+03
9.4E+03
2.0E+03
5.1E+03
3.5E+03

INTAKE FOR
BACKGROUND

(pCi/l)

6.1E+02
6.0E+02
4.6E+02
7.4E+02
6.0E+02
6.IE+02
2.0E+03
1.3E+03

ORAL
SLOPE FACTOR

Rislc/pCi

6.20E-1I
4.44E-1I
3.75E-II
2.96E-IO
1.0 IE-09
3.28E-11
2.48E-10
2.3IE-IO

CANCER RISK:

Intake of radionuclides in groundwaler via ingestion (child resident):
(pCi/l water * 1 I/day * 350 days/year * 6 years)

CANCER
RISK

1. IE-06
4.2E-07
9.0E-08
2.5E-06
9.5E-06
6.6E-08
I.3E-06
8.2E-07

1.6E-05

CANCER
RISK

BACKGROUND

3.8E-08
2.7E-08
I.7E-08
2.2E-07
6. IE-07
2.0E-08
4.9E-07
3.0E-07

I.7E-06

CO
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* Where Uranium 238, Thorium 230, and Radium 226 data approximate secular equilibrium, assume Uranium 234 and Lead 210 to be equal to the average of Uranium 238
Thorium 230, and Radium 226. Otherwise, assume Uranium 234 is equal to Uranium 238 and Lead 210 is equal to Radium 226.

** Where Thorium 232 and Radium 228 data approximate secular equilibrium, assume Thorium 228 to be equal to the average of Thorium 232 and Radium 226.
Otherwise, assume Thorium 228 is equal to Radium 228.
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Appendix O-2

Radiological Risk - RES-RAD Exposure and Risk Summaries
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St 1
Sf - 1
Sf - 1
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Sf -2
Sf-2
Sf-2
Sf-2
Sf-2
Sf-2
St-2
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St-2

Sf-3
Sf -3
Sf-1
Sf-3
St-3
Sf-3
Sf - 3
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Sf -Rn
Sf -Rn
Sf -Rn
Sf -Rn
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Sf -Rn
Sf - Rn
Sf-Pn
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tiround external i n i t i a t i o n slope factors, l / y r por (pc l /< j ) :
Pt>-210«l>
Ha 226*1)
Pa- 228 .D
Til- 228 «D
Til-210
Til 232
11 - 2 3 4
II 230 il)

I n h a l a t i o n , n ] opo factors, l / ( p c l ) :
Pb-21O-»D
Ra 2264 D
Pa- 228*1)
Th- 22811)
Til- 230
Til- 212
11-234
II- 2 la H>

Ingeatlon, alope factors, l / (pCl):
tti-210+D
Ha-226+D ' ' ' : • ' ' ' ' ' i ' . . . ' . ,
Ra-228-tn
TH--22B+D
Th- 23O
Th-232
11-234
I I -238 tD

Rn-222
Po-218
Pb- 214
Bt- 2 14
Pn-22O
Po- 216
PI. - 2 1 2
ni 212

Val lie

1 . 1>OE - 1O
6. 7OE -O6
3 . 3OE- O6
6. 2OB-O6
4 . 4 OF. 1 1
2 . OOE- 1 1
2 . 1OE- 1 1
6. 6OB-OB

3 . 9OE-O9
2 -7OE-O9
9. 90E-10
9.70B-OB
1 .7OB- OR
1 . 9OB • OR
1 . 4OB- O8
1.2 OB- 08

LOOK -09
[ :i*J»*f#*>ii-:,:'H

2. SOB- 10
2 . 3OB-1O
3 . BOB- 11
3 . 3OE-1 1
4 . 40E-11
6 . 2OE- 1 1

1 . BOB-12
3 . 7OB-12
6. 2OE-12
1 . 5OE- 1 1
1 . 90R- 1 3
3 . OOE- 1 S
3 . 9OE- 1 1
3.70E-1 1

l>v(.»i 1 1

i . :<OK i o
6.7OE O6
3. 30E 06
6. 2OE- O6
4 . 4OE 1 1
2 . OOE- 1 1
2 . 1OE- 1 1
6 . 6OE- OB

3 . 90B- 09
2 .70E-09
9 . 9OE-1O
9 .7OE-OR
1 .70E-08
1 . 90E OR
1 .4OE-08
1 . 2OB- 08

1 . OOK- 09 : .
H'it^ ' di^lilTilh^1' >: *•ri^rggjj^ij:.'

2 . 10B- 10
3 . BOB 1 1
3. 3OE- 1 1
4 . 4OE- 1 1
6. 2 O E - 1 1

1 . 8 O E - 12*
3.70E- 12
6. 20E- 1 2
1 . L>OF. 1 1
1 . 9UE 1 3
3. OOP. 15
3. 90E- 1 1
3. 7OE J 1

Name

!<I,PF( 1 , 1 )
SI.PF ( 2 , 1 )
31.PF ( 3 , 1 )
3I.PF ( 4 , 1 )
SI.PF ( £., 1)
SI.PF ( 6, 1 )
3LPF ( 7,1)
S1.PP1 B, 1 )

ru.i'F ( i , a>
SI,PP( 2 , 2 )
SLPP( 3, 2)
SLPF( 4 , 2 )
SL.PF( S, 2)
SI.PP< 6 ,2)
si,pr( 7 , 2 >
SI.PF < a, 2>

SLPPt 1,3)
'''^iiibjwl^'1' l^i-i^i '<

0Zpr< 3,3t '
SI.PF ( 4 , 3 )
S1.PF( 5 ,3)
SI.PF ( 6 ,3 )
SI.PF( 7 , 3 )
SI.PF ( a, 3)

3L.PFPN (1 ,1 )
31, PFRN ( 1 , 2 )
n l ,PFHN( J , 3)
31. PFPN ( 1 , 4 )
SL.PFRN (2 ,1 )
3I .PFRN(2, 2)
Sl.PFPM ( 2 , 3 )
31.PFRN ( 2 , 4 )

Not o : P u f a u l t va 1 nets Col I < iwcirt i.y * * * wa re dc»r 1 vecl L»y nut 1 t iply 1 ng tho rlose oonvera ion £ act 01 ;i wl t H 7 . 6B 7
( r i ale/mrem) . For external r«adl at Ion, t he done conversion factor 9 uaed for this cJerl vat i on wore
obtained 1 1 om ttia CPA* a redera 1 Guidance Repor t No . 12 , and for 1 nbalat 1 on and J newest Ion, ttie dose
conversion factors Mere the ones used In PE3RAD default database .

u>

Ul

nefault valuta followed by '9* wara obtained from 'Estimating Radiogenic Cancer Risks',
BPA 4O2-R-93-O 76, June, 1994.

Dofault values followed by '•' were taken from individual radionucl Ides given in HBAST .
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'<•! • ! > . ' 7 O TH L i m i t i O.5 veal O f r / 1 9 / 9 7 2 1 : 5 3 raclti 9PBSfAI>. V<'| • ! > . ' 7 O TH L i m i t * O.5 yeai O f r / 1 9 / 9 7 2 1 : 5 3 Pagti 9

Summaiy : c:i it aclol «.g..ent t t espassor.- Par . :u l n F i l e : A ' \TR3CR.B

r:oni *«m I n*» t « > i l Xt inc i Dlmctns ions I n i t i a l So i l conc:ont iat inns, pf:l/r|

Ai *ia : 1 O O O O . O O ss f f i iare mote ls I * | 3 - - 2 I O 3 . 6 3 O B + OO
Tl i l . :kn<iss : 2 . OO m«t« i s R a - 2 2 6 2 . 8 2 O E » O O

Cover I H i p l h : O . O O motnca fa ^28 1 . 1 B O B + O 1
Th 2.T8 1 . -7BOE4O1
Th•210 5.49OEtOO
Th .!12 -7.040K400
ti ^14 3 . eioe>oo
II 238 2 . 5 9 O C 1 O O

Total Done TDOMK ( t ) , nirem/yi
Uaslc: Radiat ion nos« l . l m l t - 15 mrem/yr

T o t a l M l x t m o sum M ( t ) — Fract ion of Kaslo Dose Limit Hecelv«rl at . TI m<i (t)

t < y c . . t i s > : O . O O O R « O O l . O O O F . « O O 3 . O O O B « O O 1 . O O O B 1 O 1 3 . O O O R 4 O I l . O O O E « O 2 3 . O O O R I O 2 I . O O O O O 3
TIH1SE ( t ) .- e . 2 8 B B < O O 8 . O 4 6 E - I O O 7 . 4 3 O B * O O S. 52 1 BI OO 3 . 9 4 6 E + O O 3 . - 7 9 1 F . 1 O O 3 . B 1 O E I O O 3 . 8 3 K E + OO

M( t ) : !>. 52 5E Ol E . . 3 6 4 E - O 1 4 . 9 S 3 E - O 1 3 . O 8 O E O 1 2 . 6 3 1 E - O 1 2 . S 2 8 E - O 1 2 . & 4 O K O 1 2 . 5 S 7 E - O 1

Maximum T I X > S E ( t ) : e . 2 8 B K * O O ml em/yr at t = O. OOOF. i OO years
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c
Vtil b . 7 O T«« L i m i t - O.5 yaar O6/2O/97 OB : 4

.'<iinun.il y : Ct . it-adol *sc*nt trespasser; background (O* Indoors)
K l l c i : THSCHIIKa.B

c
Pag* 1O

B and A SOll and Parcel B Sediment

cjctnl «iml natoil Zone Dimensions

At oa: 1 O O O O . O O square meters
T i l l « ; kness : 2 . OO meters

Covul Llupth: O.OO meters

I n i t i a l Soil concentrations, pCi/g

P f c > - 2 1 O
Ra-226
Pa-228
Th -228
Th-230
Til -232
II - 2 3 4
11-230

1 . 110E+00
1.11OE+OO
1.270E+00
1.15OE+OO
1 . 41OE+OO
1.030E+00
1 . 110B+00
8 . 110E-01

Total Dose TUCJSE(t), mrem/yr
Basic Radiation Dose Li m i t — 15 mrem/yr

Total Mixture Sum M(t> - Fraction of Basic Dos* Limit Received at Time (t)

t. (y»nIB) :
T003B(t):

M(t) :

O.OOOE+OO
8.27SB-01
5.517E-02

1 . OOOEt-OO
8.317E-O1
S.S4SE-O2

3.OOOE+OO
8.293E-O1
5.S29E-02

1.OOOE+O1
7.964E-O1
5.3O9E-O2

3. OOOB+O1
7.617B-O1
S.O7BE-O2

1.OOOB+02
7.573E-O1
5.O49B-O2

3.OOOK+O2
7.S71E-01
5.O4BE-O2

1.OOOEIO3
7.S21E-01
5.O14E-O2

M.ixlmnni TI)03E(t): B . 322B-O1 mc*m/yr 1.SO1 O.OO2 years

Total Dose Contributions TDOSB<i,p,t> Cor Individual RadionucJlil*s <i) and Pathways (p)
As mr*m/yr and reaction eC Total Dos* At t - 1.SOI years

Water Independent Pathways (Inhalation *xi:lud*» radon) ;' , ,;•

Ground Inhalation
Mikil 1 o-
Nu<_-J l.lc. ntrom/yr fract. mr*m/yr fract .

l ' l> 210 1 . 7 4 0 B O4 O . O O 0 2
H r f - 2 2 C . 3 . 2 0 A E - 0 1 O . 3 B S 2
Hrf 22B 2 . 9 0 8 E - O 1 O . 3 4 9 5
T I 1 - 2 2 B J . 7 5 9 E - 0 1 O . 2 1 1 3
Til -2 3O 3 . O 9 8 E - O 4 O . O O O 4
Til -232 3 . 6 8 G E - O 2 O . O 4 4 3
I I - - 2 3 4 J . 16OE-O3 O . OOOO
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O. OOOEtOO O. OOOE+OO O . OOOE+OO O. OOOE+OO 2.963E-O1 O. OOOEtOO O. OOOEtOO O. OOOEtOO O.OOOElOO O . OOOB i OO
O.OOOF.iOO O. OOOE+OO O. OOOE+OO O. OOOE+OO 3.193B-O1 O. OOOE+OO O.OOOElOO O.OOOElOO O. OOOEtOO O.OOORtOO
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c
Stimrnai y

Nunl J.l«

l't> - 2 1 O
Pa-226
R>* -1'2H
Th -228
Th-230
Th-23:*
11-234
11-238

Total

V«i> 1..7O TH Limit - O.b yua
: (.' L adi.t 1 <i.*ii:«nL ttvspaaator; Pa

r 0<
t iro 1 II & c

As mrom/yr anej Ki ̂

c;r«iiinfj Inhalation

mrem/yr t ract .

1 . 32OE- O2 O. OOOI
2 . 323EIO1 O . 1884
3.G37BIO1 O.29BO
fc. 210BIO1 O . 5O38
C.453E 03 0.000)
1 . 151E- O3 O . OOOO
3. 1O3E O3 O.OOOO
1 . O29E10O 0. OO83

1.22BE+O2 O.9950

Tot

mcem/yr

0. OOOB+OO
O. OOOB+OO
0. OOOB+OO
O. OOOB+OO
O. OOOB+OO
O. OOOE+OO
O. OOOE+OO
O. OOOB+OO

0. OOOB+OO

t ract .

O. OOOO
O.OOOO
O. OOOO
O.OOOO
O . OOOO
O. OOOO
O. OOOO
O. OOOO

O. OOOO

H.Kll

mrnm/y t

O. OOOBlOO
O. OOOBlOO
O. OOOBlOO
O. OOOEtOO
O. OOOBlOO
O . OOOElOO
O. OOOB tOO
O. OOOEtOO

O. OOOElOO

./.IO/97 O8 : 3: rac]«> 1 o
Ft.. ASCR.BtC

let ion of Total Do 30 At. t - O . OOOK 1 OO

• n Plant M<t.it

f taut .

O. OOOO
O. OOOO
O. OOOO
O. OOOO
O. OOOO
0. OOOO
O. OOOO
O . OOOO

0.0000

al IXJSB Contributions TOOSK ( i , p. t )
A» mraw/yr and Fraction

Nuel ItJ*

PU-21O
Ra-226
Ha- 228
Th - 2 ;! B
Til-210
Th-232
U-234
11-238

MAtttl

mrmn/yr tract.

O. OOOBlOO O.OOOO
O. OOOElOO O.OOOO
O. OOOElOO O.OOOO
O.OOOE+OO O.OOOO
O.OOOP. tOO O.OOOO
O. OOOElOO O.OOOO
O. OOOBlOO O.OOOO
O.OOOE+OO O.OOOO

Vfcit*r

Flah fetation

•urwi/yr

O. OOOE+OO
0. OOOB+OO
O . OOOEtOO
0. OOOE+OO
O. OOOE+OO
O. OOOE+OO
O. OOOE+OO
0. OOOB+OO

tract .

O. OOOO
O . OOOO
O . OOOO
O. OOOO
O . OOOO
O. OOOO
O. OOOO
O . OOOO

•trwH/yr

O. OOOB tOO
O. OOOElOO
O . OOOElOO
O. OOOF.4OO
O . OOOElOO
O . OOOE+OO
O. OOOEl OO
O. OOOB+OO

tract.

O.OOOO
0.0000
O . OOOO
O. OOOO
O . OOOO
O. OOOO
O.OOOO

mrem/yr tract .

O.OOOE+OO O.OOOO
O.OOOE+OO O.OOOO
O.OOOE+OO O.OOOO
O. OOOElOO O.OOOO
O. OOOB+OO O.OOOO
O.OOOE+OO O.OOOO
O.OOOE+OO O.OOOO
O.OOOE+OO O.OOOO

O. OOOB+OO O.OOOO

mr«im/y r

O . OOOElOO
O. OOOElOO
O . OOOF. lOO
O. OOOElOO
O . OOOElOO
O. OOOBlOO
O. OOOB tOO
O. OOOElOO

O. OOOB+OO

Cor Individual Kail 1 onu<: 1 Iflct*
or Total Doae At t

D«p*nd«mf. patltwaya

plant

mrmm/yr tract.

O. OOOB+OO O.OOOO
O.OOOE+OO O.OOOO
O. OOOB tOO O.OOOO
O.OOOE+OO O.OOOO
O. OOOB+OO O.OOOO
O.OOOE+OO O.OOOO
O.OOOE+OO O.OOOO

O.OOOO O.OOOE+OO O.OOOO

y«a t st

t raut .

O. OOOO
0.0000
O . OOOO
O. OOOO
O . OOOO
0.0000
O.OOOO
O .OOOO

O. OOOO

< 1 1 and

Ml 1 k

mrom/yt-

O. OOOElOO
O. OOOElOO
0. OOOF.tOO
0. OOOElOO
O . OOOElOO
O . OOOF. i OO
O . OOOBlOO
O. OOOBlOO

O. OOOElOO

t'dt hw«y:i

t r act .

O. OOOO
0. OOOO
O. OOOO
O. OOOO
O. OOOO
O. OOOO
O. OOOO
O. OOOO

O. OOOO

<p>

.'10 i 1

mrvm/yr tract.

1 .769K-O1 0.0014
3.237E-O2 O.OOO3
1.028K-O] O.OOOO
S.767K-O2 O.OOOS
3.362B-O2 O.OOO3
6.894E-02 0.0006
2 . 49OE O2 O.OOO2
2.3C7E-02 0.0002

S.2O9E-O1 O.OO42

~ O.OOOE+OO y«ars

Huat

»r«/yr

O. OOOElOO
O. OOOK+OO
O. OOOE+OO
O . OOOF.tOO
O. OOOEtOO
0 . OOOB+OO
O. OOOElOO
O . OOOE+OO

Milk

tract.

O.OOOO
O. OOOO
O.OOOO
O . OOOO
O . OOOO
0. OOOO
O. OOOO
O . OOOO

»r.«/yr

O. OOOElOO
O. OOOElOO
O . OOOK IOO
O. OOOBtOO
O. OOOEtOO
O. OOOB tOO
O. OOOElOO
O. OOOEtOO

tract .

O. OOOO
O . OOOO
O. OOOO
0. OOOO
O . OOOO
O . OOOO
O. OOOO
O. OOOO

All Pathways-

•trani/yr tract .

1 . 9O1E- Ol O.OO1S
2 . 326BIOI O. 1887
3.647B4O1 O.2959
6.21fcElO] O.SO43
4.OO7B-O2 O.OOO3
7.OO9B-O2 O.OOOC
2.flOlE-O2 O.OOO2
l.O53BtOO O.OO85

O. OOOB + OO O . OOOO O. OOOEtOO O. OOOO O . OOOE+ OO O.OOOO O . OOOE-* OO O. OOOO O. OOOE + OO O. OOOO O .OOOK*OO O. OOOO 1 . Z33B-IO2 1 .OOOO

m (>f <• I I Wi*t i n«le|>«rnclont anrl d*pondont pat It way M .

oto
U1
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HKHfAM.
inl i-l ;:*

Nun 1 lilti

Pli
Pa
Ka
Th
Th
Til
II-
u

-210
22h
22(1

-22H
- 230
-23.'
234
218

V«.'i fi.'/O T»* l.lmll - II . t» yojl OI./J
: c: .it atlo 1 oM':i>nt t i espast act t ; |'AI«J«] i) L c:

OX 97 O«

A 9 pC 1 / y r at

Wdtui In<J«pon<l<tnt P.ithwayn (Inhalation w/o ia<lon>

I nhal at ton

o . OOOF.iOO
O . OOOEtOO
O. OOOElOO
O . OOOBl OO
O . OOOE t OO
O . OOOK i 00
O. OOOBIOO
O. OOOB tOO

Alttriunt of

Plant

O.OOOBiOO O
O.OOOEtOO O
O.OOOBtOO O
O. OOOB+OO O
O . OOOElOO O
O.OOOEtOO O
O.OOOP.tOO O
O.OOOBiOO O

Meat

. OOOE+OO

. OOOE+OO

. OOOE+OO

. OOOE+OO

. OOOEtOO

. OOOEtOO

. OOOEtOO

. OOOElOO

O
o
o
o
o
o
o
o

Illtako Quantities QINT9 (

Milk

.OOOB +00 2.

. OOOEl OO 2 .

. OOOEtOO 7 .

.OOOElOO 7.

.OOOElOO 6.

.OOOElOO 2.

. OOOElOO 8 .

.OOOElOO 8.

Soil

434B+O1
434E+01
1 38E+01
13BE+O1
1 34B+O1
&2SB101
BOOEiOl
eOOEiOl

: 3; Paqe 1
Fll. .RSCP.BtC

t - O. OOOEtOO

water

O.OOOE+OO O.
O . OOOE+OO O .
O.OOOEtOO O.
O.OOOBtOO O.
O.OOOEtOO O.
O . OOOB lOO O .
O.OOOBiOO O.
O . OOOB lOO O .

ltn,i,t) und UINT«»W( 1 i-n, 1 , t > for 1
Hadon and Its Decay Products as pd/yr at t

year s

Watxi l>e,ponil«nt Pathway.-j

Fish Plant Meat

OOOElOO O
OOOEtOO O
OOOElOO O
OOOEtOO 0
OOOBIOO O
OOOElOO O
OOOElOO O
OOOElOO O

nha 1 «» t Ion

.OOOE+OO O.OOOK+OO

.OOOElOO O.OOOBiOO

.OOOEtOO O.OOOBiOO

.OOOElOO O.OOOBiOO

.OOOB+OO 0. OOOKlOO

.OOOEtOO O. OOOKlOO

.ooor. too O.OOOBIOO

.OOOBIOO O. OOOElOO

0 t

Milk Indention*

O.OOOBtOO 2.434BtOl
O.OOOEtOO 2.434B+O1
O.OOOBIOO 7.13SBIO1
O.OOOBiOO 7. 138E1O1
O.OOOBtOO 6.134EIO1
O.OOOBiOO 2.5:!bBlOI
O.OOOBtOO B.SOOKlOl
O.OOOBiOO 8.8OOEI01

— O.OOOBiOO years

Raillontu:! Idas

Patliw.iy Bn J^2 1*0-2111

Watot
MMtei •

ln.1. O. OOOB+OO O. OOOB+OO
dup. O.OOOBtOO O.OOOBtOO

t>k>- 214

O. OOOB+OO
O.OOOBtOO

Bl-2 14

O.OOOBtOO
O.OOOBtOO

Rn~22O

O.OOOB+

Po-216

OO O. OOOB+OO
O . OOOB+OO O . OOOB+OO

Pl» -212

O.OOOBtOO
O.OOOBtOO

0 1 - 2 1 .2

O . OOOB+OO
O. OOOKlOO

Total O . O O O K l O O O.OOOEtOO O.OOOBtOO O.OOOBtOO O.OOOB+OO O.OOOB+OO O.OOOB-tOO O.OOOBtOO

Wat.ot l i n l . ~- Wa t o i - 1 nc.lu|>«nil«iit WatctE-clop. «« w.» t <»t - dependent

NUClliia

Pb-2lO
Ra-22C>
Ra -22B
Th-220
Th-230
Th-232
11-234
U -238

c;t ountj

risk

1
8
1
2
1
2
9
2

. 942E-

. 337E

. 2O4E

. 2b&E-

. 4O8B

. 651E

. 726B-

. 974E-

O9
OS
04
O4
O9
10
10
O«

f

O
O
o
o
o
0
o
o

ract .

. OOOO

. 1922

. 2776

. 5222

.0000

.0000

. OOOO

.0069

O.
0.
0.
O .
O.
O.
0.
O.

Inhalation

risk

OOOEtOO
OOOElOO
OOOE+OO
OOOE+OO
OOOB+OO
OOOE+OO
OOOE+OO
OOOB+OO

P 1 jnt

ft act .

O.
O.
O.
0.
O.
0.
O.
0.

OOOO
OOOO
OOOO
OOOO
OOOO
OOOO
OOOO
OOOO

0.
O.
O.
O.
0.
0.
0.
o.

risk

OOOEtOO
OOOEtOO
OOOEtOO
OOOEtOO
OOOEtOO
OOOBIOO
OOOElOO
OOOEtOO

PathMay

t ract .

O .
O.
0.
o.
o.
o.
0.
o.

OOOO
OOOO
OOOO
OOOO
OOOO
OOOO
oooo
OOOO

O .
o.
o.
0.
o.
o.
0.
0.

Meat

risk

OOOEtOO
OOOEtOO
OOOB tOO
OOOElOO
OOOElOO
OOOB+OO
OOOE+OO
OOOE+OO

1 )

(ract .

O
O
O
O
0
0
O
0

.OOOO

. OOOO

.OOOO

.OOOO

.OOOO

. OOOO

. OOOO

. OOOO

o.
o.
o.
o.
o.
o.
o.
o.

•IIKI f'«»lnw<iy;i ip)

Ml 1 k

rluk

OOOKi OO
OOOBIOO
OOOElOO
OOOElOO
OOOElOO
OOOB+OO
OOOElOO
OOOEtOO

t

O
o
o
o
o
o
0
o

ract .

. OOOO

. OOOO

. OOOO

.OOOO

. OOOO

.OOOO

. OOOO

. OOOO

Sol ]

r) ak

,

4
1
9
1
S
2
3

. 460K-

. 381E

.07 IE

. 8 SOB -

. 399B-

. OOOB-

. 323E-

O7
oe
O7
O8
OS
O9
08

. 274E-O8

1

I laert .

O. OOO3
0. OOO 1
O. O002
O. OOO2
0.0000
0.0000
O. OOO1
O. OOO1

Total 4.333B-O4 O.9989 O.OOOB+OO O.OOOO O.OOOE+OO O.OOOO O.OOOBtOO O.OOOO O.OOOE+OO O.OOOO 4.7O3E-O7 O.OO11
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Kxr:tm.i C.>n<:<» Risks r : N R S < i , p , t ) lot I ml I vlf iua I Mai.l l ontic 1 I il*!» (1)
ami Fraction ot Tola] Risk at t- O . O O O E t O O yea r .1

W.aLor Dependent Pathways

I'.jl l>wayM <p>

H.I. II,.
Nucliclu

Pfc>-2 1 O
Ra- 2.7.1.
Ra--22B
Th -22 B
Th-23O
TH-232
U-234
U 238

Wu t (> c

O
O
O
O
O
O
O
O

riuk

.OOOE tOO

. OOOEtOO

. OOOK tOO

. OOOEtOO

. OOOE-tOO

. OOOEtOO

. OOOBtOO

. OOOBtOO

t

O
o
o
0
0
o
o
o

ract .

. OOOO

. OOOO

.0000

.0000

. OOOO

.OOOO

. OOOO

.0000

o
o
0
0
o
0
o
0

Fisl)

risk

. OOOEtOO

.OOOE-tOO

. OOOE-tOO

.OOOEtOO

. OOOE-tOO

. OOOE-tOO

.OOOEtOO

. OOOE-tOO

t

O
O
0
0
O
o
0
0

ract .

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

o
o
o
o
0
o
0
o

Plant

risk

.OOOE tOO

. OOOEtOO

.OOOEtOO

.OOOEtOO

. OOOEtOO

.OOOE tOO

.OOOEtOO

.OOOEtOO

(I

O.
O.
O.
O.
O .
o.
o.
o.

act .

OOOO
OOOO
OOOO
OOOO
OOOO
OOOO
OOOO
OOOO

0.
o.
o .
o.
o.
0.
o.
o.

Meat

risk

OOOE-tOO
OOOEtOO
OOOE-tOO
OOOEtOO
OOOE-tOO
OOOEtOO
OOOEtOO
OOOEtOO

*

O
o
o
o
0
o
o
o

ract .

.OOOO

. OOOO

. OOOO

. OOOO

.0000

.OOOO

.OOOO

. OOOO

0
o
o
o
0
o
o
o

Ml 1 k

Link

. OOOBtOO

. OOOEtOO

. OOOBtOO

. OOOEtOO

.OOOBtOO

. OOOEtOO

. OOOEtOO

. OOOBlOO

f «

O.
O .
0.
o.
o.
o.
o.
0.

act .

OOOO
OOOO
OOOO
OOOO
OOOO
OOOO
OOOO
OOOO

1
a
1
2
1
5
2
3

AJ I F

t lak

. 4BOB-

. 342E-

. 205E

. 266B-

. S39E-

.265B--

.421B-

. 007 E-

.lll

07
OS
O4
O4
O8
O9
oa
O6

.way:,-*

t la.:t .

O. OOO3
0. 1923
O. 2779
0. 5224
O. OOOO
O. OOOO
O. OOOl
O . OO69

tal O . O O O E t O O O . O O O O O. OOOE-tOO O . O O O O p . O O O E + OO O . O O O O O . O O O E + OO O . OOOO O . O O O R * O O O . OOOO 4 . 3 3 7 E - O 4 1 . OOOO

.sum i.I w d l e i I ncl«ipondent gt.xind, inhalation, p l a n t , mnat, mi lk , soil
ami watnr a«pon«J«nt watvr, timtt, plant, m*at, mi lk pathways

Kx<;«sa c«n<:«r Rlnka CNRS9 ( Irn, 1, t > and CNPS9W{ Irn, 1, 11 for Inhalation of
Radon and it* D*cay Product* at t— O.OOOB+OO years

Ration
Pathway R n - 2 2 2 Po-218 Pb-214 Bl-214 Rn-22O Po-21« Pto-212 Bl-212

W a t e r - I n i i . O . O O O E + O O O . O O O E 4 O O O . O O O E T O O O . O O O E t O O O . O O O E + O O O . O O O E + O O O . O O O E + O O O . O O O E > O O
Watei clep. O . O O O E 4 O O O . O O O E t O O O . O O O E f O O O . O O O E t O O O.OOOEtOO O . O O O E t O O O . O O O E t O O O . O O O E t O O

Total O . O O O E t O O O . O O O E t O O O . O O O E t O O O . O O O E t O O O . O O O E + O O O . O O O E t O O O . O O O E t O O O . O O O B t O O

w.it .f>i J n i l . =•- •- Wa Ve i- - 1 ncJ«|icin«lcint Wat <a r - dop. «<* W.aL«f r - ilbpendbnt

Oto
Ulitk
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RESHJ\n, vet") b. */O TH L i m i t - O.5 year Of>/2O/97 OB : 5 Page 1O
Summaiy : rj tnt - ado 1onuent trespasser; backcir<.>im<1 parcels b C c t <. Indoors)
r I Jt» : TMSCPBKtJ. BtC

f.'nnt <>m J n<*l o< I Zone I> 1 mo 119 Ions

A i U t i ; I O O O O . O O »c|u.i r e mete ra
t >. kritian : .1 . OO mot era
K i)c»|>t h : O . oo m«*t or 9

Inl t 1*1 < * i > l l Concentrations,

l'l> 21O
Ma .>26
Ha • 22B
Th 228
Th 23O
Th-232
11-234
11 2 30

1
1
1
1
1
1
1
8

. 11OE.OO

. 1 lOBiOO

. 27OBtOO

. 1 50E.OO

. 41OE4OO

. O3OE»OO

. 11OE4OO

. 110E-01

Total Dose T D O S E ( t ) , mrem/yr
Basic Radiation 009* L i m i t *• 15 mc<*m/yr

Told I Mixture Sum M ( t > - Fraction of Basic Dose Limit Received at Timo (t)

t < y « i . « i - i > : O.OOOBtOO 1 . OOOBtOO 3. OOOEtOO 1.OOOKtOl 3.OOOEtOl l.OOOEtO2 1 . OOOKI O_> 1.OOOEtOl
TI>OSE<t): 7.B37E-01 7.877E-O1 7.O53E-O1 7.542E-O1 7.213E-O1 7.171E-O1 7.167B Ol 7.112E-O1

M(t): S.225B-O2 S.2S1B-O2 S.236B-O2 5.O28E-O2 4.8O8E-O2 4.78OB-O2 4.778R-O2 4.741E-O2

Maximum TlinttB ( t > : - 7 . H B j r . - O l nil em/yr at t - 1 . 4 ' M l i O . O O 1 year*

Total [>oao contributions TtX>3B < I , p, t) for Individual Hacllontic I iUoa <1> anil Pathwjy.i <p)
Aa mrem/yr and rr act ion of Total Dose At t — 1 . 4 9 8 years

Mater Independent Pathways (Inhalation excludea radon)

Inhalation Radon riant Meat Mi lie Sol 1
Rarllci —————————————————— —————-—————————— ————————————————— ——————————————-———— ——————————————————— —————————————————— ————————————————
Nuclirto mrem/yr tract. mrem/yr tract. mrem/yr tract. mrem/yr tract. mrem/yr tract. mrem/yr f r a c t . mi*»m/yr f r a o t ,

3 - 2 J O I . C 4 Q R - O 4 O . O O O 2 O . O O O B t O O O . O O O O
R a - 2 2 t > 3 . 0 3 S B O l 0 . 3 6 5 1
R a - - 2 2 B ;> . ' / !>3E O l O . 3 4 9 3
T h 2 2 B 1 . 6 6 7 B - O 1 O . 2 1 J 5
Til-230 2 . 9 2 9 B O4 O . O O O 4
Til-232 3 . 4 8 3 B O2 O . O 4 4 2
1 1 - 2 3 4 1 . O 9 8 E - O 5 O . OOOO
1 1 - 2 3 8 2 . 6 Q 9 B O 3 O . O O 3 4

O.OOOBtOO O.OOOO
O.OOOElOO O.OOOO
O.OOOEtOO O.OOOO
O.OOOEtOO O.OOOO
O.OOOBtOO O.OOOO
O.OOOEtOO O.OOOO
O.OOOBtOO O.OOOO

O.
O .
O.
O.
0.
O.
O.
O.

OOOEtOO
OOOEl OO
OOORiOO
OOOEtOO
OOOEtOO
OOOEtOO
OOOE 4 00
OOOEtOO

O.
O .
0.
O .
O.
O.
O.
O.

OOOO
oooo
oooo
oooo
oooo
oooo
oooo
oooo

O
O
O
O
0
O
O
O

. OOOBtOO

. OOOBtOO

. OOORtOO

. OOOEtOO

. OOOEtOO

. OOOEtOO

. OOOEtOO

.OOOEtOO

O .
0.
O.
O .
O.
O.
0.
O.

oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo

0.
O .
O .
O .
0.
O .
O .
O.

OOOB4
OOOEl
OOOB4
OOOE I
OOOB I
OOOB 4
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OOOO

Moat

o .
o.
0.
0.
o.
o.
o.
0.

OOOE+OO
OOOEtOO
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V

Mil k

.OOOB+OO

. OOOEtOO

. OOOKtOO

. OOOF.t OO

.OOOE+OO

. OOOE+OO

. OOOEl OO

. OOOEf OO

Sol 1

O
o
o
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o
o
o
o

.OOOO

. OOOO

. OOOO

. OOOO

. OOOO

.OOOO

. OOOO

. OOOO

1 .
2 .
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3.
1 .
1 .
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6.

7II4B-O2
583E
2S6B
SlOB
64OB
S46E
94SE
524B

-03
•02
-02
OS
-02
O4
-04

O.OOO3
O.OOOO
O.OO1O
O.OOO5
O.OOOO
O.OOO1
O.OOOO
O. OOOO

Total 6.506EIO1 O.99-79 O.OOOE+OO O.OOOO O.OOOE+OO O.OOOO O.OOOB+OO O.OOOO O. OOOEtOO O. OOOO O.OOOE+OO O.OOOO 1.395E-O1 O.OO21

Total Dua* contributions TnoSR(t,p,t> for Individual Radlonucl lilon <1) and Pathways (p)
Aa mram/yr and fraction of Total Oomm At t — O.OOOB+OO y*>ira

W.itvr Dopvndont Pat I) way a

Rad 1 f • •
Nucllrlo

Pb-210
Pa-226
Pa 220
Th-22B
Th-230
Th-232
U-234
U -230
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•Sum ft
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c

R.xllo
NUCl Irlo

Pb - 2 1 0
n« -22 1.
Ra-22B
Th- 228
Til-230
Th- 232
U-234
11-238

* Sum o
anil w

P. li Inn
Pat hM

Watoi
Mateii

Total

Radl • >
NucliUc

Pt» - 2 1 0

Ha-22B
Th-22B
Th-23O
Th-232
U-234
U-238

Voi- S.7O TH Limit - O.S yeai Ob/::o/97 O9:22 Page 3

Amount ol Intake Quantities QtNT(l,p,t) for Individual Hdd i onm.-l i lies (i) and Pathways (p)
As pfJi/yr at t- O. OOOEtOO years

Watur I ndepeniient Pathways (Inhalation w/»» radon) Watot Pependont. Pathways

Inhalation Plant Meat Milk Soil Water Fish Plant

O. OOOEtOO O. OOOBtOO O. OOOEtOO O. OOOEtOO 2.4546*00 O. OOOEtOO O. OOOEtOO O. OOOBtOO O.
O. OOOEtOO O. OOOEtOO O . OOOEtOO O. OOOEtOO 1.942BtOO O. OOOEtOO O. OOOEtOO O. OOOBtOO O.
O. OOOBtOO O. OOOEtOO O. OOOBtOO O. OOOEtOO 4.344BtOl O. OOOEtOO O. OOOBtOO O. OOOBtOO O.
O. OOOBtOO O. OOOBtOO O. OOOEtOO O. OOOEtOO 4.344EtOl O . OOOEtOO O. OOOEtOO O. OOOEtOO O.
O.OOOBIOO O. OOOEtOO O. OOOEtOO O. OOOEtOO 2 . 992E+OO O. OOOEtOO O. OOOEtOO O. OOOBtOO O.
O.OOOBtOO 0. OOOBtOO O. OOOEtOO O. OOOEtOO 6.761BtOO O. OOOEtOO O. OOOEtOO O . OOOEtOO O.
0. OOOBtOO O.OOOBtOO O. OOOEtOO O. OOOEtOO 2.4S4BtOO O.OOOBtOO O. OOOEiOO O. OOOEtOO O.
O. OOOEtOO O. OOOEtOO O. OOOEtOO O. OOOEtOO 2.42SEtOO O.OOOBtOO O.OOOBtOO O. OOOEtOO O.

f all inqnstion pathway.-!, i.e. water Independent plant, meat, milk, aoll
a t o r - iJofximlent water, flah, plant, meat, milk pathwaya

Amount t>f Intake Quantities QINT9 < 1 rn , 1 , 1 > and QINT9W< 1 rn,' 1 , t > for Inhalation of
Radon and Its Decay Products as pCl/yr at t- o. OOOEtOO years

Radionuc:! Idea

ray Hn 1!22 Po-218 Pt>-214 Bl-1'14 Rn-22O Po-216 rk>-212 Bl-212

ln<i. O.OOOBtOO O.OOOBtOO O.OOOBtOO O.OOOBtOO O.OOOBtOO O.OOOBtOO O.OOOBtOO O.OOOKtOO
dun. O.OOOBtOO O.OOOBtOO O.OOOBtOO O.OOOBtOO O.OOOBtOO O.OOOKtOO O.OOOBtOO O.OOOBtOOi • ' • ' • ' . ! " ' . ' . - . . . .

O. OOOEtOO O. OOOEtOO O. OOOEtOO O. OOOEtOO O . OOOEtOO O.OOOBtOO O.OOOBtOO O.OOOBtOO

Kxc:«au Cancet flsks CNH!M 1 . p. t ) ti.i ln>ilvldual Badl onuu 1 ides (1) anil Pathways (p)

(Ground Inhalation I' I ant Meat Milk

> risk tract. risk Cract. risk fraut. risk tract. rl;>k fraut.

2.O61B-IO O.OOOO O.OOOBtOO O.OOOO O. OOOEtOO O.OOOO O. OOOEtOO O.OOOO O.OOOBiOO O.OOOO 1
7 . O02E O6 O.O3OS O.OOOBtOO O.OOOO O . OOOE I OO O.OOOO O.OOOBtOO O.OOOO O.OOOBtOO O.OOOO 3
7.714E O!> O.3362 O. OOOEtOO O.OOOO O . OOOE I OO O.OOOO O.OOOBtOO O.OOOO O. OOOEtOO O.OOOO 6
I.4S1B O4 O.6323 O. OOOEtOO O.OOOO O.OOOBtOO O.OOOO O.OOOBtOO O.OOOO O. OOOEtOO O.OOOO S
7.228B-11 O.OOOO O. OOOEtOO O.OOOO O. OOOEtOO O.OOOO O. OOOEtOO O.OOOO O. OOOEtOO O.OOOO 6
7.469B-11 O.OOOO O.OOOBtOO O.OOOO O.OOOBtOO O.OOOO O. OOOEtOO O.OOOO O. OOOEtOO O.OOOO 1
2.8S4B-11 O.OOOO O. OOOEtOO O.OOOO O. OOOEtOO O.OOOO O.OOOBtOO O.OOOO O.OOOBtOO O.OOOO 6
8.626E-O8 O.OOO4 O.OOOBtOO O.OOOO O. OOOEtOO O.OOOO O.OOOBtOO O.OOOO O.OOOBtOO O.OOOO 9

Meat Milk

OOOBtOO O. OOOEtOO
OOOBiOO O.OOOBtOO
OOOEtOO O.OOOBtOO
OOOEtOO O. OOOEtOO
OOOBtOO O.OOOBtOO
OOOEtOO O. OOOEtOO
OOOEtOO O.OOOBtOO
OOOBtOO O. OOOE tOO

3»l 1

risk t rac:t .

.472K-OR O.OOOI

. 496B O9 O. OOOO

. 51 f>E 08 O. OOOI

. 99SE -OB O. OOO3

.822E 1O O.OOOO

. 339B-O9 O.OOOO

.479E-1O O.OOOO

.O22E-1O O.OOOO

V

Total
tngeat Ion*

2 . 4S4BtOO
1 . 942BIOO
4 . 344EtO1
4 . 344EIO1
2 . 992BtOO
6.761EIOO
2 . 454BIOO
2 . 42 SB tOO

Total 2.293E-O4 O.9994 O.OOOBtOO O.OOOO O.OOOBtOO O.OOOO O.OOOBtOO O.OOOO O.OOOBtOO O.OOOO 1.469E-O7 O.OOO6
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RESPAI>. V«,V b.7O TH Limit - O.5 year Of./2O/91 O9:3F~ Paga to
Summaiy : c t • ado! om--ant traapaaaar; Parcal D Sediment <1OO% 01 r>
ri IB : TK _.i. B

<J» »nt r*ml n*** Zone l> I mona If *ria I n i t i a l Soil Content rai: Ion a, |>C I /q

Aroa: I OOO . OO aqiltire metera
Tb I <: kn«*»a : O . 1 O met era

Covet: l lupth: O . OO metera

rti a i o
Pa-226
Ca 228
T»> i!2B
T»i ^3O
Til 232
U-234
II 238

7
1
1
4
3
7
7
9

. 7OOE-O1

. 1OOE-I-OO

. 2OOE4OO

. OOOE- Ol

. 20OE Ol

. 8OOE Ol

. 7OOE-O1

. OOOB-O1

Total Doss TDoaECt:), mrwm/yr
Basic Radiation Dose Limit — is mrnm/yr

Tut.11 Mlxttitc* Sum M(t) - Fraction of t»a;>lo i>r>au I.lmlt Reco I v«<J at Tlmo (1)

t (yoaia): O.OOOElOO 1.OOOEtOO 3.OOOBtOO l.OOOB-lOl 3.OOOE«-O1 l.OOOE»O2 3 . OOOK I O;! 1.OOOK4O3
TI>OSB(t): 5.116B-O1 5.142B-O1 S.OB2B-O1 4.637E-O1 4.O71E-O1 3.377E-O1 1.383E-O1 O.OOOBtOO

M(t): 3.410B-02 3.428E-02 3.388E-O2 3.O91E O2 2.714E-O2 2.251B-O2 9.217E-O3 O.OOOE-I-OO

Maximum TnosK(t): 9.14.!E-O1 mi-am/yr at t - 1.O3O t. O.OO1 yeara

(it mint)

Total Done Contributions T D O 8 E < i , p . t ) fur Individual HaitionuclJ.lwa <1> and Pathwaya (p>
A3 mram/yr an<< Fraction of Total t>t>ae At t ™ 1 . O 3 O years

Water Indopenrlent Pathways < Inhalation exolurlea ladun)

Inhalation Ration Plant Meat ' Milk •ull
HadJo- •——————————•————•
Nucllclo mr«m/yf traut . mr«m/yr rract. mram/yt I root. mr*m/yr tract. mr«m/yr tract. mrem/yr tract.
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pathways. I.e. water independent plant.

Water
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o.
O.
O.
O.
O.
O .
0.
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OOOElOO
OOOB+OO
OOOE+OO
OOOElOO
OOOE+OO
OOOB+OO
OOOE+OO
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O.
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O.
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OOOElOO
OOOE+OO
OOOElOO
OOOElOO
OOOE+OO
OOOElOO
OOOElOO
OOOElOO

Pependen t Pat hways

Plant

O.
O.
O.
O .
O .
O .
O .
O .

OOOE+OO
OOOE+OO
OOOE+OO
OOOE+OO
OOOElOO
OOOE+OO
OOOElOO
OOOF.+ OO

O
O
o
0
0
o
o
o

Meat

. OOOB+OO

. OOOB+OO

. OOOB+OO

. OOOE+OO

. OOOElOO

. OOOElOO

. OOOEl OO

.OOOElOO

O.
O.
0.
O .
O.
o.
o.
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Ml Ik

OOOB+OO
OOOB+OO
OOOB+OO
OOOE+OO
OOOElOO
OOOElOO
OOOElOO
OOOElOO

Ingest ion*

2 .
1 .
4 .
4 .
2 .
6.
2 .
2 .

431E+01
924F.I01
3O3EIO2
3O3E+O2
964EIO1
697KIO1
431 BIOI
4O3E+O1

sol 1

Amount of Intake Quantities QINT9<1rn, i , t ) and QINT9WIirn, i,t) for Inhalation of
Radon and Its Decay Products aa pcl/yr at t — O.OOOB+OO years

Rail i uniic 11 des

Pathway Po-218 Pfe-214 Bl-214 RH-22O Po-216 Pb-212 Bl-212

Mater-Ind. O.OOOB+OO O.OOOB+OO O.OOOB+OO O.OOOB+OO O.OOOB+OO O.OOOB+OO O.OOOB+OO O.OOOB+OO
Water dap. O.OOOElOO O.OOOB+OO O.OOOB+OO O.OOOB+OO O.OOOB+OO O.OOOB+OO O.OOOB+OO O.OOOElOO

Total O.OOOB+OO O.OOOElOO O.OOOE+OO O.OOOF.+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOK+OO

Watoi Iml. ^^ Water 1 nilcipondent Water-dep. "•*•- Wa t <i r - dependent

Kxuos.-i Cancel Plsks CNPS ( i , p, t ) f>.>i Individual Radl c-nuc I itles (i) ancl Pathways (p)
and Fraction of Total Risk at t— O.OOOB+OO years

Water Independent Pathways (Inhalation exclude.** tadon)

ind Inhalation Plant Meat Ml Ik

NUCliclu

PD-21O
Pa-226
Pa-228
TH-22B
Th-230
Tn-232
U-234
U-238

Total

t.
2
2
4
2
2
8
2

7

risk

. 43OE- O9

. 1BSB--O4

. 4O7E -03

. S27B-O3

. 255B-09

. 331E-O9

. 907E -10

. 692B-O6

. 15SE-03

f

O
O
o
0
o
o
o
0

o

ract .

. OOOO

.O305

. 3361

.6322

.OOOO

.OOOO

.OOOO

.O004

. 9992

O
O
O
O
O
O
0
O

O

risk

. OOOB+OO

.OOOB+OO

. OOOElOO

. OOOB+OO

. OOOE+OO

. OOOB+OO

. OOOE+OO

.OOOB+OO

. OOOB+OO

fract .

0
O
O
0
O
O
O
O

0

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

0.
0.
0.
o.
0.
o.
o.
o.

0.

risk

OOOE+OO
OOOElOO
OOOElOO
OOOE+OO
OOOE+OO
OOOB+OO
OOOE+OO
OOOB+OO

OOOB+OO
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O
0
0
o
o
0
0
o

0
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. OOOO

. OOOO

. OOOO
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. OOOO

. OOOO
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. OOOO

.OOOO

o .
o.
o .
0.
0.
o.
o.
0.

o.

risk

OOOE+OO
OOOE+OO
OOOE+OO
OOOB+OO
OOOB+OO
OOOB+OO
OOOB+OO
OOOE+OO

OOOB+OO
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O
0
O
O
O
0
o
o

0

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

.OOOO

.OOOO

.0000

.OOOO

o
o
o
0
0
0
o
o

o

risk

. OOOE+OO

.OOOE+OO

. OOOKlOO

. OOOElOO

. OOOE+OO

.OOOE+OO

.OOOB+OO

.OOOB+OO

.OOOB+OO

t

o
o
0
o
o
o
0
o

o

ract .

. OOOO

. OOOO

. OOOO

.0000

.OOOO

. OOOO

. OOOO

.OOOO

. OOOO

6.
1.
2 .
2 .
2.
5.
2 .
3.

6.

risk

O78E- O7
443K- 07
690K 06
475E -O6
816E- OB
S2SE-O8
674B-OB
724B-08

O64E-O6

f

O
O
o
o
o
o
o
o

0

ract .

. OOO1

. OOOO

. OOO4

. OOO3

. OOOO

. OOOO

.OOOO

. OOOO
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PESHAI>, Voi L../O TH 1.1 m I t - O.5 year O6/21/97 14:O Pago 4
Intrisk : I- .' s 1 te wi.ikei; 1'arcel A (bO% Imlcioi jnd outdoor)
File : SWFIIT.A

Kx<;ti-i:i r:.iiic--ei Risks <;NPS ( J , p, t ) f<» Iniltvlilual Racllonuul tiles (I) anil pathways (|<)
anil Fraction ol Total Risk at t- O.OOOEtOO yoat.t

Wutor Dopendent Pathways

Wdt.tft Fish l-lartt Moat M i l k All I'al Hw.iy.i • •

Nucllrlu risk tract. risk tract. risk tract. risk tract. risk tract. risk tract.

Pk>-21O O.OOOBlOO O.OOOO O.OOOB + OO O . OOOO O.OOOF.4OO O . OOOO O.OOOE4OO O . OOOO O.OOOE <OO O . OOOO 6.142K-O7 O.OOO1
Ra 226 O.OOOEtOO O.OOOO O.OOOE-fOO O.OOOO O.OOOEtOO O.OOOO O.OOOE*OO O.OOOO O.OOOBlOO O.OOOO 2.JB6F. O< O.O3OS
Ra-228 O.OOOB4OO O.OOOO O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOBlOO O.OOOO 2.41OB-O3 O.33CS
Th-228 O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO 4.53OB-O3 O.6325
TH-23O O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO 3.O41E-OB O.OOOO
Tn-23^ O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOORtOO O.OOOO 5.759E OB O.OOOO
U-234 O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO 2.'/63E-O8 O.OOOO
U-238 O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO 2.729K-O6 O.OOO4

otal O.OOOEtOO O.OOOO O.OOOE-tOO O.OOOO O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO 7.162E-O3 1.OOOO

•• Stint ot water independent ground, inhalation, plant, meat, milk, sol 1
ancl water dependent water, flan, plant, meat, milk pathways

Excess cancer Risks CNR39<irn, 1,t) and CNR39VM irn,1,t) lor Inhalation of
Radon and it* Decay Products at t- O.OOOBt-OO year*

Kadlonucllda>a • • • . •
Radon —-———————•—————————————————"——•——— " I" "•
Pathway Rn-222 Po-218 Pto-214 Bl-214 Rn-22O Po-216 Pt>-212 Bl-212

Water In.l. O.OOOEtOO O.OOOEtOO O.OOOEtOO O.OOOEtOO O.OOOEtOO O.OOOEtOO O.OOOEtOO O.OOOEtOO
water-dap. O.OOOEtOO O.OOOBtOO O.OOOEtOO O.OOOEtOO O.OOOE-tOO O.OOOEtOO O.OOOEtOO O.OOOEtOO

Total O.OOOEtOO O.OOOEtOO O.OOOEtOO O.OOOEtOO O.OOOEtOO O . OOOE-tOO O.OOOEtOO O . OOOE-tOO

watet- I nt.1. "> Wat er - Independent Water-dep. —~ Water-dependent

Oto
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PE3HA1), V«it
Sumntai y : p

:>.7O TH Limit - O.5 year O6/21/97 H:O Page 9
• Site Woiker; background all parcels File .tfFUTBKG.A

Cont Ami nat ctcl Zone Dimensions

Arc*a: 1OOOO.OO square meters
knoas: 2 . OO meters

Covfet Dopth: O.OO meters

Initial Soil Concentrations, pci/«j

PL.-21O
Pa- 226
Ra-228
Th-228
Th-23O
Th- 232
U-234
U-23B

1
1
1
1
1
1
1
a

. 11OE+OO

. 11OE+OO

. 270E400

. 1SOE-IOO

. 410E+OO

. O3OE+OO

. 110E+00

. 110E-01

Total Dose TDOSE(t), mrem/yr
Baalc Radiation Dose Limit — IS mrem/yr

TotaJ Mixture Sum M<t) - fraction of Basic Dose Limit Received at Time (t)

•rnoSK < t) :
M(t) I

O.OOOE+OO
«.2O9EIOO
4.139E-O1

1.OOOR+OO
6.241B+OO
4.16OB-O1

3.OOOE+OO
6.223E+OO
4.149E-01

1.OOOE+O1
5.979E»OO
3.986E-O1

3.000E+O1
5.724B»OO
3.816B-O1

1.OOOB+O2
5.7O7E+OO
3.BO4E-O1

3.OOOE+02
3.73bEtOO
3.823B-O1

1 . OOOB-IO3
5. B1BE«OO
3.879B-O1

Maximum TI>OSE (t ) : 6.244E+OO mrem/yr at t - l.bis ± 0.002 years

Total Dose Contributions TDOSE(l,p,t) Cor Individual RadlonuclIdea (1) and Pathways Ip)
As Mrein/yr and fraction oC Total DOB* At t - 1.S18 years

Water Independent Pathways flnhalatlon exclude* radon)

»iound Inhalation Radon riant Meat Milk Soil -•-.at*
Radio- ————————————————— ————————————————— ————————————————
Nucllda mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

I>b-210
Ra-22t.
Ha -22B
Th-22B
Th-230
Th-232
U-234
U-238

1
2
2
1
2
2
0

2

. 3O3E- O3

. 401E lOO

. ] B3KIOO

. 3O9KIOO

. 342E -03

. 796E--O1

. 618E-05

. 136E-O2

O
0
O
O
O
O
0
0

. O002

. 3845

. 3495

. 2O97

. OOO4

. O448

. OOOO

.OO34

O
0
O
O
O
0
O
O

. OOOB+OO

. OOOE+OO

. OOOB+OO

. OOOB+OO

. OOOB+OO

. OOOE+OO

.OOOB+OO

. OOOB+OO

O
O
0
O
O
O
O
0

. oooo

. oooo

. oooo

.0000

. oooo

. oooo

. oooo

. oooo

o
o
o
o
o
o
o
o

. OOOR+OO

. OOOE >OO

. OOOEtOO

. OOOElOO

. OOOE4OO

.OOOE+OO

.OOOB+OO

.OOOElOO

O
o
0
o
o
o
0
0

.0000

. oooo

. oooo

. oooo

.0000

. oooo

. oooo

. oooo

o.
o.
0.
o.
o.
o.
o.
o.

OOOE+OO
OOOB+OO
OOOE+OO
OOOE+OO
OOOE+OO
OOOE+OO
OOOB+OO
OOOB+OO

o.
o.
o .
o.
o.
o.
o.
o.

oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo

o .
o.
o.
o.
o .
o .
o.
o .

OOOEl OO
OOOElOO
OOOBIOO
OOOEl OO
OOOElOO
OOOE+OO
OOOB+OO
OOOE+OO

o
0
o
o
0
o
o
o

. oooo

. oooo

. oooo

. oooo

. oooo

. oooo

. oooo

. oooo

o.
o.
0.
o.
o.
o.
o.
o.

OOOEtOO
OOOBIOO
OOOE+OO
OOOE lOO
OOOEl OO

OOOE+OO
OOOE+OO
OOOEtOO

o .
o.
o.
o .
o .
0.
o .
o.

OOOO
oooo
oooo
oooo
oooo
oooo
oooo
oooo

2 .
s.
5.
1 .
2 .
8 .
B .
6.

I 94 P.- 02
2 64 E- 03
462B- O3
S2BE-O3
2O6E-O3
81 4E-O3
894E-O4
177E-O4

O.O03b
O.OOOB
0.0009
O. OOO2
O.OOO4
O.OO14
0.0001
0.0001

Total 6.197E-IOO O.9925 O.OOOE+OO O.OOOO O.OOOE+OO O.OOOO O.OOOB+OO O.OOOO O.OOOE+OO O.OOOO O.OOOE+OO O.OOOO 4.672E-O2 O.OO7S

U)
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Tola! l>ose Contributions TOO.sl-1. ( 1 , p, t )

Pt> 2 1 0
Ra-226
Ra-22B
Th-228
Th- 230

Th-232
U-234
U - 2 3 8

1
2
1
2
3
1
8
2

.36€,E

. 4O2BI

. 4GT F.I

. 269E t

. 364E

. OC.4E

. B-75E

. 1 5OE-

O 3 O .
oo o.
00 O .
oo o,
04 O.
O4 O .
05 0 .
O2 O .

. 0002

. 3869

. 2363

. 3654

. OOO1

. OOOO

. OOOO

. OO3S

O
0
O
O
0
O
O
O

. OOOEtOO

. OOOEtOO

. OOOEtOO

. OOOEtOO

. OOOEtOO

. OOOEtOO

. OOOEtOO

. OOOEtOO

O
O
0
O
O
o
o
o

. oooo

. oooo

. oooo

. oooo

. oooo

. oooo

. oooo

.0000

0
0
o
o
o
0
o
o

. OOOE.OO

. OOOEtOO

. OOOBtOO

. OOOE tOO

. OOOF. i OO

. OOOEt OO

. OOOEtOO

. OOOEtOO

O .
O .
0 .
0.
0 .
o
0 .
o .

14 : O rago 1 1
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for Individual Pad i onuc: I 1 dws (i ) and Pathways (p)

. oooo

. oooo

. oooo

. oooo

. oooo

. oooo

. oooo

. oooo

0.
O.
O .
0.
O.
O .
0.
O .

OOOE.OO
OOOEtOO
OOOEtOO
OOOEtOO
OOOEtOO
OOOEtOO
OOOEtOO
OOOEtOO

o .
o .
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o.
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0.
o.
o.
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oooo

o.
o .
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OOOE
OOOE
OOOE
OOOB
OOOE
OOOE
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I OO
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OOOE tOO
OOOEtOO

0
o
o
o
o
0
o
o

. OOOO

. oooo

. oooo

. oooo

. oooo

. oooo

. oooo

. oooo

o.
0.
o.
o .
o .
o .
o .
0.

M 1 ] k

OOOF.t OO
OOOBiOO
OOOB tOO
OOOR I OO
OOOEtOO

OOOEtOO
OOOEtOO
OOOBtOO

O .
O .
O .
O .
O .
o .
o ,
o,

oooo
oooo

. oooo

. oooo

. oooo

. oooo

. oooo

. oooo

2 .
4 .
5 .
2 .
2 .
e .
8 .
6.

3OOE
20 VE
212E
64RE

. 202E
, O14E
. 953E

-O2
- OS
-O3
-OS
-03
-03
-O4

. 218E-O4

0. OO37
0. OO07
o. oooe
O. OO04
O . OOO4
O. OO1S
O. OOO 1
O. OOO1

6.162E+OO O.9925 O. OOOEtOO O . OOOO O. OOOELOO O . OOOO O. OOOEtOO O.OOOO O. OOOEtOO O . OOOO O. OOOEtOO O.OOOO 4.6SOE-O2 O.OOV5

Total l>ose Cont r tr»it Inns TI» >3K < 1 , p, t ) tor Individual Hadlonudldes (1) anil Pathways (p)
As mrem/yr and Fraction of Total Dose At t - O.OOOBtOO years

rioh

Wat er Dependent Pathways

Radon Plant All Pathways*

Nucliciu

Pb-210
Ra-226
Ra -228
Th-22B
Th-230
Th-232
U-234
U - 2 3 8

mrem/yr

O. OOOEtOO
O . OOOE tOO
O . OOOEt OO
0 . OOOF.t 00
O . OOOF. I OO
O . OOOE « OO
0. OOOE. 00
0. OOOEtOO
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O
o
o
0
o
0
o
0

ract .

. oooo
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. oooo
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o.
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mrem/yr
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o ,
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1 . 473EtOO
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8 . 120E-03
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2 . 212E-O2
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O. OO39
O. 3876
O . 2 3V 2
O. 3659
O. O004
O. OO13
O . OOO2
O.OO36
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l a n t l t t e s u l N T ( i . p . t )
As pCi/yl

tor I n d i v i d u a l Had Ionuo1 1do»
at t — O.OOOE+OO years

(1) anri Tattiways

Nur:l lilt,

Pb
Pa
Pa
Th
Th
Th
II -
II

21 O
- 22ti
228

-22H
-230
- 232
234
238

anil w a t

Watiir 1 ndepondont. Pat.hw

1 nha 1 ik 1 1 on

O
O
O
o
O
0
O
o

Ul

. OOOEt OO

. OOOEtOO

. OOOEtOO

. OOOF. tOO

. OOOEl OO

. OOOEl OO

. OOOEt OO

. OOOF. I OO

Plant

O .
O .
O.
O.
O .
O .
O
O .

OOOEtOO
. OOOF. tOO
OOOE+OO
OOOE tOO

. OOOE tOO

. OOOEtOO

. OOOE tOO

. OOOE tOO

0 .
O.
O .
O.
O .
O .
O.
0.

rays ( 1 nh

Meat

OOOEtOO
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OOOEt OO
OOOE+OO
OOOE+OO
OOOEtOO
OOOEt OO
OOOEl OO

plant.

al

0
0
O
O
O
0
0
O

at 1 on w/»

Milk

. OOOK tOO

. OOOE t OO

. OOOEtOO

. OOOE+OO

. OOOEl OO

. OOOEtOO

. OOOEl OO

. OOOEtOO

> r a

3 .
3 .
3 .
3 .
4 .
2 .
3 .
2 .
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don)

Soil

1 63E+OO
1 63E+00
619E+OO
277E+00
O18E+OO
93SE+OO
163Et 00

31 IE tOO

Water

O
O
o
o
0
o
o
0

. OOOE+OO

. OOOE+OO

. OOOE tOO
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. OOOEtOO
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. OOOEl OO

. OOOEtOO

0 .
o .
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o .
o .
o .
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Wa t e i

Fish

OOOEtOO
OOOEtOO
OOOE+OO
OOOEtOO
OOOE 100
OOOEtOO
OOOEtOO
OOOEtOO

pep«ndt»n t Pat hway s

Plant
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O .
O .
O .
O .
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OOOEtOO
OOOEtOO

, OOOE+OO
OOOEtOO

, OOOEt OO
. OOOF. t OO
. OOOE 100

O.
O .
O .
O .
O .
O .
0.
O .

Meat

OOOEt OO
OOOEtOO
OOOE tOO
OOOEtOO
OOOK i OO

. OOOF. I OO
, OOOE tOO
. OOOEt OO

o.
o .
o .
O .
O .
o .
o.
o.

Ml Ik

OOOE+OO
OOOE+OO
OOOE+OO
OOOEtOO
OOOEtOO
OOOEtOO
OOOEtOO
OOOE tOO

1 ngest Ion*

3 .
3 .
3 .
3 .
4 .
2 .
3 .

2 .

163E+OO
163E+OO
619E t OO
277E tOO
OlflEl OO
93SE 100
1 63F. tOO
31 1 E i OO

Amount of Intake Quantities OINT9(1rn, 1 , t ) and QINT9W(11n, 1. t) ror Inhalation ot
Radon and its Deoay Products aa pcl/yr at t — O.OOOE+OO years

U,«l. .ri
Pathway Po-218 Pb-214 B l - 2 1 4 Rn-22O

Watei Ind. O.OOOEtOO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOEtOO O.OOOEtOO
Watei dep. O.OOOB+OO O.OOOE+OO O.OOOE+OO O.OOOEtOO O.OOOE+OO O.OOOE+OO O.OOOKtOO O.OOOElOO

Total O.OOOEtOO O.OOOEtOO O.OOOEtOO O.OOOKtOO O.OOOE + OO O.OOOEtOO O.OOOKtOO O.OOOKiOO

WH t «t i i i i ' l . ~ w,i I o r 1 n«lc;p«>ndoii t Water cj«»p . •=« M a t t e l dependent

Glound

» i Risks CNHS(i,p,t> for I n d i v i d u a l Hadloniujlldcfs (1) and Pat hwayM (p)
and Fraction of Total Plsk at t — O.OOOE+OO years

Water Inclependont Pathways (Inhalation ctxcluden radon)

Inhalation plant Meat M i l k

pfc-2 1 O
Pa-22 C.
Pa-228
Th- 228
Th-23O
Th-232
U-234
0-238

a .
3 .
2 .
3 .
3 .
1 .
1 .
2 .

368B-
. 593E-
. 024E
, 448E-
. 058E-
. 022B-
. 159E-
. 59OB-

IO
OS
OS
OS
10
10
1O
07

O
O
O
O
O
O
O
O

. OOOO

. 3945

. 2223

. 37B6

. OOOO

. OOOO

. OOOO

. OO2B

0 .
O .
O.
O.
O .
O.
O.
O.

OOOE+OO
OOOE+OO
OOOE+OO
OOOE+OO
OOOE+OO
OOOE+OO
OOOE+OO
OOOE+OO

O .
O .
O .
O .
O .
O.
O,
O.

, OOOO
. OOOO
. OOOO
. OOOO
, OOOO
. OOOO
. OOOO
.OOOO

o
0
0
0
o
o
0
o

. OOOE tOO

. OOOElOO

. OOOElOO

. OOOE+OO

. OOOE+OO

. OOOE+OO

. OOOE+OO

. OOOE+OO

o .
o.
o.
0 .
o .
o
o
o

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

o .
o.
o .
o
0
o
o
o

. OOOEtOO

. OOOEtOO

. OOOE+OO

. OOOE+OO

. OOOEtOO

. OOOE+OO

. OOOE+OO

. OOOE+OO

o
o
o
o
o
0
o
o

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

.0000

. OOOO

. OOOO

o .
o .
o .
o .
o .
o .
0.
o.

OOOK+OO
OOOEtOO
OOOEt OO
OOOEt OO
OOOEtOO
OOOEtOO
OOOE+OO
OOOE+OO

0 .
O .
0 .
0.
O.
O.
O.
O .

OOOO
OOOO
OOOO
OOOO
OOOO
OOOO
OOOO
OOOO

7 .
2 .
2 .
1 .
3 ,
2 ,
3 .
3,

. 9O9E

. 3 7 3 E

. 262B-

. 885K-

. 818E

. 422E-

. 48OE-

. 583E-

O8
08
08
O8
O9
09
O9
O9

0 .
O .
0.
O.
O .
O .
O .
O .

. OOO9

. OOO3

. OOO2

. OO02

. OOOO

. OOOO

. OOOO

. OOOO

Total 9 . O 9 1 E - O 5 O . 9 9 8 3 O . O O O E + O O O . O O O O O . O O O E + O O O . O O O O O . O O O E + O O O . O O O O O . O O O E + O O O . O O O O 1 .576E-O7 O . O O 1 7
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F.xcnss cancel Risks C N R S ( J , p , t > for Individual Racl i onuc 1 1 des (1) and Pathway:! (p>
and Fraction of Total Risk at t- O.OOOE+OO years

Water Dependent Pathways

Plant Meat Milk All Pathways

Pb-210
Ra-226
Ra-228
Th-228
Th-230
Th-232
U-234
tl-238

0
O
O
O
O
O
O
O

. OOOE+OO

. OOOE+OO

. OOOE+OO

. OOOE+OO

. OOOE+OO

. OOOE+OO

. OOOE+OO

. OOOE+OO

O.
O.
O.
O .
0.
O .
O .
O .

OOOO
OOOO
OOOO
OOOO
OOOO
OOOO
OOOO
OOOO

o
o
o
0
0
o
0
o

. OOOE+OO

. OOOE+OO

. OOOE+OO

. OOOE+OO

. OOOE+OO

. OOOE+OO

. OOOE+OO

. OOOE+OO

o
o
o
o
o
0
o
o

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

.0000

o
o
o
o
o
o
o
o

. OOOE+OO

. OOOElOO

. OOOE+OO

. OOOE+OO

. OOOE+OO

. OOOE+OO

. OOOE+OO

. OOOE+OO

o
o
0
o
o
o
o
0

.0000

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

o
o
o
o
o
0
o
o

. OOOE+OO

. OOOE+OO

. OOOE+OO

. OOOE+OO

. OOOE+OO

. OOOE+OO

. OOOE+OO

. OOOE+OO

o
o
o
o
o
o
o
o

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

o .
o.
o .
0.
o.
o .
o.
o .

OOOE+OO
OOOE+OO
OOOE+OO
OOOE+OO
OOOE+OO
OOOElOO
OOOE+OO
OOOE+OO

o
o
0
0
o
o
o
0

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

7
3
2
3
4
2
3
2

risk

. 992F.-O8

. 595E-O5

. 027E-O5

. 45OE-O5

. 123E-O9

. 524E-09

. 596E-O9

. G25E-O7

0 .
O .
O .
O .
O.
O .
O.
O.

OOO9
3948
2225
3788
OOOO
OOOO
OOOO
OO29

Total O.OOOE+OO O.OOOO O.OOOE+OO O.OOOO O.OOOE+OO O.OOOO O.OOOE+OO O.OOOO O.OOOE+OO O.OOOO 9.1O7E-O5 1.OOOO

** Sum of water independent ground, inhalation, plant, meat, milk, aoll .
and water dependent water, fish, plant, meat, milk pathways

Excess Cancer Risks CNRS9<irn,1,t) and CNB39WKirn,i,t> Cor Inhalation of
Radon and Its Decay Products at t- O.OOOE+OO years

Radlonuclid*a
Radon
Pathway Rn-222 Po-218 Pb-214 81-214 RD-22O Fo-216 Pb-212 Bl-212

Water-ind. O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO
Water-dep. O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO

Total O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO

Watet-lnd. -=-•- Wa t er-Independent Water-dep. — — water-dependent

oto
U1-J



f f
RESRAti, Voi !>. VO T*» L i m i t - O . 5 year O6/Z1/9-; 1-1:1 Page JO
Summa i-y : f'\ e - 9 i t e wor fee r ; Lower Pa rc:e 1 B <£>O% 1 ndoor /out cioor)
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<;» >nl ami n«at «cl Zone n I mons i c>n»

Area: 1OOOO.OO square meters
Til 1 t;knes3 ; 2-OO meters

Cover D«*pt h : O . OO meters

I n l t i d l Soi l Conoent

Pb-21O
R a - 2 2 6
Ra 228
Th-228
Til-230
Th-232
U-2 34
11 238

3 .
2 .
1 .
1 .
5.
7 .
3 .
2 .

:ratlons, pCi /g

63OE+OO
. B 2 O B « O O
. 780E+01
78OE»O1

, 4 9 O C * O O
. 04OEK3O
, 63OE400
. 59OE + OO

Total DO9O TDO5-IE ( t ) , miram/yr
Basic Radiation DOSB Limit — IS mr»m/yr

Total Mixture* Sum M(t> e Fraction of Basic Dose Limit Received at Timo (t)

t (yd.iln): O.OOOE-fOO l.OOOE*OO 3.OOOE tOO 1.OOOE1O1 3.OOOC*O1 l.OOOE»O2 3 . OOOF. I O2 1.OOOF.HO3
Tnogr. (t): 6.211E*O1 6.O32E4O1 S.S7OE4O1 4.14OE<O1 2.96OE<O1 2.B44E4O1 2.858e<Ol 2.B7BE + O1

M(t): 4.142E4OO 4.O21E+OO 3.713E+OO 2.76OE4OO 1.973E4OO 1.896E4OO 1.9O5E>OO 1.91BE+OO

Maximum TDOSE<t>: 6.213E4O1 mrem/yr at t - O.OOOE+OO years

w
oto
U1•J
U1
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: St. . r . B

Tut a 1 Dose Contributions TnoiiK ( 1 , p, t ) for Individual Rail J onuc: 1 lUus (1) and

Pfc>-21O
Ra-22*
Ra-228
Th-228
Th-23O
Th-232
U-234
U 238

Total

c;r onnd

4 . 466E-O3
6. 1O3E+OO
2 . O57E+01
3 . 512E+O1
I . 31OE-03
7 . 275E-O4
2 . 9O2E-O4
6. 867E- O2

6 . 187E+O1

O . OOO1
O. 0982
0 . 331O
O . 5652
O. OOOO
O . OOOO
O . OOOO
O. OO11

0. 9957

Inhal at i on

O.OOOE+OO O.OOOO
O.OOOB+OO O.OOOO
O.OOOB+OO O.OOOO
O.OOOE+OO O.OOOO
O.OOOB+OO O.OOOO
O.OOOE+OO O.OOOO
O.OOOE+OO O.OOOO
O.OOOB+OO O.OOOO

O.OOOB+OO O.OOOO

Hacion Plant

O.OOOE+OO O.OOOO
O.OOOE+OO O.OOOO
O.OOOE+OO O.OOOO
O.OOOE+OO O.OOOO
O.OOOE+OO O.OOOO
O.OOOE+OO O.OOOO
O.OOOE+OO O.OOOO
O.OOOE+OO O.OOOO

O.OOOE+OO O.OOOO

Total Dose Contributions TDo»E(l,p,t)

O.OOOE+OO O.OOOO
O.OOOE+OO O.OOOO
O.OOOE+OO O.OOOO
O.OOOB+OO O.OOOO
O.OOOB+OO O.OOOO
O.OOOE+OO O.OOOO
O.OOOB+OO O.OOOO
O.OOOB+OO O.OOOO

O.OOOE+OO O.OOOO

Pathways (PI

Meat

O . OOOE+OO
O . OOOE+OO
O. OOOE+OO
O . OOOE+OO
O . OOOE+OO
O.OOOE+OO
O . OOOE+OO
O. OOOE+OO

O. OOOE+OO

for Individual RadlonucJ lijes
As mrem/yr and Fraction ot Total Dose At t

O . OOOO
O . OOOO
O . OOOO
O. OOOO
O . OOOO
O. OOOO
O . OOOO
O . OOOO

0. OOOO

(i) and

Ml 1 k

O. OOOE+OO
O . OOOE+OO
O. OOOE+OO
O . OOOE+OO
O . OOOE+OO
O . OOOB+OO
O . OOOE+OO
O . OOOE+OO

O.OOOE+OO

Pathways

O. OOOO
O. OOOO
O. OOOO
O . OOOO
O. OOOO
O . OOOO
O. OOOO
O. OOOO

O. OOOO

<p>

Soi 1

7 . 521E-O2
1 . O69E-O2
7 . 3O5E-02
4 . O99B-O2
8. 574E-03
5. 4778-02
2 . 928E-03
1 . 986B-03

2 . 682E-O1

O. O012
O. OOO2
O.OO12
O. OOO7
O. OOO1
O.OOO9
O. OOOO
O.OOOO

O.OO43

- O.OOOB+OO years

water Dependent Pathways

Nuclldo

Pb-210
Ra-226
Ra-228
Th-228
Th -23O
Th-232
U-234
U-238

Total

•sum of

U)
Oto
01

water

mrem/yr

O. OOOE4 OO
O . OOOE+OO
O . OOOE4 OO
O. OOOE+OO
O. OOOE4OO
O . OOOE4 OO
O . OOOE4 OO
O . OOOE + OO

O. OOOE+OO

all wa t «» r

tract.

O . OOOO
O . OOOO
O . OOOO
O . OOOO
O. OOOO
O . OOOO
O. OOOO
0. OOOO

O . OOOO

rish

mrem/yr tract .

O.OOOB+OO O.OOOO
O.OOOE+OO O.OOOO
O.OOOE+OO O.OOOO
O.OOOE+OO O.OOOO
O.OOOE+OO O.OOOO
O.OOOB+OO O.OOOO
O.OOOE+OO O.OOOO
O.OOOE+OO O.OOOO

O.OOOE+OO O.OOOO

independent and dependent

Hadon

mrem/yr tract:.

O.OOOE+OO O.OOOO
O.OOOE+OO O.OOOO
O.OOOB+OO O.OOOO
O.OOOE+OO O.OOOO
O.OOOE+OO O.OOOO
O.OOOE+OO O.OOOO
O.OOOB+OO O.OOOO
O.OOOE+OO O.OOOO

O.OOOE+OO O.OOOO

pat hway a .

Plant

»r.»/yr *r.ot .

O.OOOE+OO O.OOOO
O.OOOR+OO O.OOOO
O.OOOE+OO O.OOOO
O.OOOB+OO O.OOOO
O.OOOB+OO O.OOOO
O.OOOE+OO O.OOOO
O.OOOE+OO O.OOOO
O.OOOE+OO O.OOOO

O.OOOE+OO O.OOOO

Meat.

mrem/yr

O . OOOE+OO
O . OOOE+OO
O . OOOE+OO
O . OOOE+OO
O . OOOE+OO
O . OOOB+OO
O . OOOE +OO
O . OOOE+OO

O . OOOE+OO

tract.

O. OOOO
O . OOOO
O. OOOO
O . OOOO
O. OOOO
O . OOOO
O . OOOO
O. OOOO

O . OOOO

Milk

mrem/yr

O . OOOE+OO
O . OOOE tOO
O . OOOE4OO
O . OOOE+OO
O. OOOE40O
O. OOOE+OO
0. OOOE+OO
O . OOOE4OO

O. OOOE+OO

tract.

O. OOOO
O. OOOO
O . OOOO
O. OOOO
O . OOOO
O. OOOO
O . OOOO
O. OOOO

O. OOOO

All Pathways*

mrem/yr

7 . 968E-O2
6. 114E+OO
2 . O64E + 01
3. 516E+O1
9. 884B O3
5. 5SOB-O2
3 . 218B-O3
7 . O65E-O2

6.213B+01

tract.

O. OO13
O. 0984
O. 3322
O. 5659
O. OOO2
O.OOO9
O. OOO1
O.OO1 1

l.OOOO



Page

File : SWFIJT . B

Amount of Intake* Uuantltle.i OlNT(i.p,t) for Individual Pad 1 onviu 1 idea (1) and Pathways
As pci/yr at t— O.OOOE+OO years

Water Independent Pathways (Inhalation w/o radon) Watec Dependent Pathways

NucllrJu Inhalation Plant Meat: Milk Soil Water Fish Plant Meat

Pb-210 0
Pa-226 O
Ra-228 O
Th-228 O
Th-23O O
Th-232 0
II 234 0
U-238 O

» Sum of al

.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 1.O3SE+O1 O.

.OOOE+OO O. OOOE-t-OO O.OOOE+OO O.OOOE+OO 8.O37E4OO O.

.OOOE4OO O.OOOE+OO O.OOOE+OO O.OOOE->OO 5.O73E+O1 O.

.OOOE+OO O.OOOE+OO O. OOOE-t-OO O.OOOE+OO 5.O73E+O1 O.

.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 1.565E+O1 O.

.OOOE+OO O.OOOE»OO O.OOOE-t-OO O.OOOE+OO 2.OO6E+O1 O.

.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 1.O35E+O1 O.

. OOOF. (OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 7.381E+OO O.

1 Ingestlon pathways. I.e. water Independent plant, meat

OOOE+OO O.OOOE+OO O.
OOOE-t-OO O.OOOE+OO O.
OOOEtOO O.OOOE+OO O.
OOOE+OO O.OOOEtOO O.
OOOE-t-OO O.OOOE + OO O.
OOOE+OO O.OOOB+OO O.
OOOE4OO o.ooor. + oo o.
OOOEtOO O.OOOE4OO O.

, milk, soil

OOOE+OO O.OOOE+OO
OOOE+OO O.OOOE+OO
OOOE+OO O.OOOE+OO
OOOE+OO O.OOOE+OO
OOOE+OO O.OOOE+OO
OOOF.+ OO O.OOOE+OO
OOOF. lOO O.OOOE+OO
OOOF. + OO O. OOOEtOO

<P>

Milk Ingestlon*

O.OOOE+OO 1.O35E+O1
O.OOOE+OO 8.O37E+OO
O.OOOE+OO 5.OT3E+O1
O.OOOE+OO 5.O-J3E + 01
O.OOOE+OO l.SbSEfOl
O.OOOE+OO 2.006E+O1
O. OOOEtOO 1.035EIO1
O.OOOE+OO 7.381EJOO

Amount of Intake Quantities QINT9 ( i rn, 1 , t ) and QINT9W* 1 rn, 1 . t ) Cor Inhalation of

Pathway

Water- ind.
Water-dep.

Radon and Ita Decay Products as pCl/yr at t— O

Pad lonucl idea

Pn-222 Po-218 Fb-214 B1-2H RH-22O

O.OOOB+OO O.OOOR+OO O . OOOB+OO O.OOOE-t-OO O.OOOB+OO
O.OOOB+OO O.OOOB+OO O.OOOB+OO O.OOOE<-OO O.OOOE«OO

. OOOE+OO years

PO-216 Pb-212

O.OOOE-t-OO O.OOOE + OO
O.OOOB4-OO O.OOOE4OO

Bl-212

O.OOOB+OO
O. OOOE+OO

Total O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO

WaLoz • in<J. —=- w.i t er- 1 ndopenden t Water-dep. —"- W«ite r-dependent

excess Cancer Risks CNRS(l,p,t) for Individual Kadlonuc1 Ides (i) and Pathways (p)

Nile 1 Jila

Pt>-21O
Ra-226
pa-228
Th-228
Th-23O
Th-232
U-234
0-238

Total

Gt ound

2 .
9.
2 .
5.
I .
6.
3 .
8 .

9.

risk

736E-O9
128E OS
837E-O4
337E-04
191B-O9
982B-1O
791E-10
27OE-O7

O95E-O4

tract .

O .
O .
0.
0.
O.
O.
0.
0.

O.

OOOO
1002
3116
5861
OOOO
OOOO
OOOO
OOO9

9989

O .
O.
o.
o.
o.
o.
o.
o.

o.

Inhalation

risk

OOOE+OO
OOOB+OO
OOOE+OO
OOOB+OO
OOOB+OO
OOOB+OO
OOOB+OO
OOOE+OO

OOOE+OO

fract .

0
O
O
O
O
0
O
O

0

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

.OOOO

. OOOO

. OOOO

o
o
o
o
0
o
o
o

o

Plant

risk

. OOOE+OO

. OOOE+OO

. OOOB+OO

. OOOE+OO

. OOOE+OO

. OOOE+OO

. OOOE+OO

. OOOB+OO

.OOOE+OO

1

O
o
0
o
o
o
o
o

o

Risk

ract .

. OOOO

. OOOO

. OOOO

. OOOO

.OOOO

. OOOO

. OOOO

. OOOO

. OOOO

at t— O.OOOB+OO years

Meat

0
0
O
o
0
o
0
o

0

risk

. OOOE+OO

. OOOE+OO

. OOOE+OO

.OOOE+OO

.OOOE+OO

. OOOB+OO

. OOOE+OO

.OOOB+OO

. OOOB+OO

fract .

o
o
0
0
O
O
O
0

o

. OOOO

. OOOO

.OOOO

.OOOO

. OOOO

. OOOO

.OOOO

.OOOO

.0000

o
o
o
o
o
o
o
o

o

Milk

risk

. OOOE+OO

. OOOE+OO

. OOOE+OO

. OOOE+OO

. OOOB+OO

. OOOB+OO

.OOOB+OO

.OOOB+OO

. OOOB+OO

Sol 1

Tract .

O
O
O
0
0
O
O
O

O

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

.0000

. OOOO

. OOOO

.OOOO

2
e
3
2
1
1
1
1

9

rl.ik

. 586E- O7

.028E-08

. 171E-O7

. 917E-07

. 486E-O8

. 6S5E-O8

. 138B-O8

. 144E-OB

. 819E-O7

f r

O.
O .
O.
O.
O .
O.
0.
O.

O.

act .

OOO3
OOO1
OOO3
OOO3
OOOO
OOOO
OOOO
OOOO

OO11

LLSZOt
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EXCOS3 r.,inuor Risks CNRS(i.p,t) for Individual Radlonuclides (1) and Pathways (p)
•nd Fraction of Total Risk at t- O.OOOEtOO years

Water Dependent pathways

All Pathways'

Nucl irle

Pb-210
Ra-226
Pa-228
Th-228
Th-230
Th-232
U-234
U-238

O .
O.
O.
O.
O.
O.
0.
0.

risk

OOOEtOO
OOOE-tOO
OOOEtOO
OOOEtOO
OOOE-tOO
OOOE-tOO
OOOEtOO
OOOE+OO

f

O
o
o
0
o
o
o
o

ract .

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

.OOOO

. OOOO

.OOOO

o
o
0
o
o
o
o
o

risk

. OOOE-tOO

. OOOE-tOO

. OOOBt-OO

. OOOE-tOO

. OOOE-tOO

. OOOE-tOO

. OOOE-tOO

. OOOEtOO

t

O
o
o
o
o
o
o
0

ract .

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

o
o
o
o
o
o
o
o

risk

. OOOEtOO

. OOOE-tOO

. OOOE-tOO

. OOOE-tOO

.OOOEtOO

. OOOEtOO

. OOOEtOO

. OOOEtOO

r

o
o
o
0
o
o
o
o

ract .

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

o
o
o
o
o
o
o
o

risk

. OOOE-tOO

. OOOE-tOO

. OOOEt-OO

. OOOEtOO

. OOOE-tOO

. OOOE-tOO

. OOOEt-OO

. OOOEtOO

f

O
o
0
o
o
0
0
o

ract .

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

o
o
o
0
0
o
o
o

I ink

. OOOE-tOO

. OOOE.OO

. OOOEtOO

. OOOEtOO

. OOOE-tOO

. OOOEtOO

. OOOEtOO

. OOOE-tOO

t

o
o
o
o
0
o
o
0

ract .

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

2 .
9.
2.
s.
1 .
1 .
1 .
8 .

risk

614E-
134E
841E-
34OB-
605E-
•725B-

, 176E-
. 384R-

O7
OS
O4
O4
O8
OS
O8
O7

Tract .

O . OOO3
O. 1OO3
O. 312O
o. sees
O . OOOO
0. OOOO
O. OOOO
0.0009

rotai O.OOOE+OO o.oooo O.OOOE+OO o.oooo O.OOOE+OO o.oooo O.OOOE+OO o.oooo O.OOOK+OO o.oooo 9.1OSE-O4 i.oooo

•• Slim of water independent ground. Inhalation, plant, meat, milk, soil
and water dependent water. Clan, plant, meat, milk pathways

Excess cancer Risks CNRS9<Irn,1,t> and CNR39W( irn,1,t) Cor Inhalation of
Radon and it» Pecay Product* at t— O.OOOE+OO year*

RadlonuclIdea
Radon
Pathway Po-21B Bl-214 Rn-22O Bl-212

Watei ind. O.OOOE + OO O.OOOEtOO O.OOOE-tOO O.OOOEtOO O.OOOEtOO O.OOOE + OO O.OOOEtOO O.OOOr.tOO
Wat 01 dap. O.OOOEtOO O.OOOEtOO O.OOOEtOO O.OOOEtOO O.OOOEtOO O.OOOEtOO O.OOOE-tOO O.OOOE-tOO

Total O.OOOE-tOO O. OOOEtOO O . OOOE-tOO O.OOOE-tOO O.OOOE-tOO O.OOOEt-OO O.OOOEtOO O. OOOEtOO

Water-Ind. Ke Water-independent Water-dep. HC3 Water-dependent

CJ
oto
U1
xj
00
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Summary : * o-slte Worker; Parcel B « C (5O% indoor/outdoor)
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»:i.n( .iml tut f«l Zonu l> I muns 1 i>ns I n i t i a l Soil Concentrations, pcl/g

Ar«u: 1OOOO.OO square meters I'ti 21O e.49OE«Ol
Thi«:kneas: 2.OO meters Pa-226 8.49OE4O1

Cover Dopth: O . OO meters Ra-228 2.49OE«-O2
Th-22B 2.49OE-I-02
TH-23O 2.14OE+02
Th-232 8.81OE+O1
U-234 3.OTOE+02
O-238 3.O7OE+O2

Total Dose TDOSE(t), mrem/yr
Basic Radiation Dose Limit ~ 15 mrem/yr

Total Mixture sum M(t) — Fraction of Basic Dose Limit Received at Tlmo (t)

t (years): O.OOOE + OO 1 . OOOB + OO 3.OOOE»OO l.OOOttOl 3.OOOE4O1. l.OOOE->O2 3.OOOE«OZ 1.OOOE4O3
TDOSE(t): 9.~762E->O2 9.491E + O2 8.8OOE + O2 6.661E»O2 4.897E + O2 4.752E*O2 4.913E>O2 5.369E*O2

M ( t > : 6.508E>O1 6.327E*O1 5.867E+O1 4.44OE«O1 3.2E5E4O1 3.16BE«O1 3.275EfOl 3.579E*O1

Maximum TDOSE(I): 9.762B+O2 mrem/yr at t — O.OOOEiOO years

U)
O
10in
•sj

: r»
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Total Dose Contributions TDUSE(i,p,t) for Individual Radionudidea (1) and Pathways (p)

Pb-210
Ra-226
Ra-228
Th- 228
Th-230
Th-232
U-234
11-238

Total

Ground

1.O44E-O1 O.OOO1
1 . B37E+O2 O . 1882
2.877E»O2 O.2947
4 . 913EI O2 O. 5O32
5. 1OSE O2 O. OOO1
9. 105E 03 O. OOOO
2.455E-O2 O.OOOO
8 . 1 19E«OO O. OOB3

9.711E+02 0.9947

Wate

Inhalat 1 on

O. OOOE+OO
O. OOOE+OO
O. OOOE+OO
O . OOOE+OO
O. OOOE+OO
0. OOOE+OO
O. OOOE+OO
O . OOOE+OO

O. OOOE+OO

O . OOOO
0. OOOO
O . OOOO
O . OOOO
O. OOOO
O.OOOO
O.OOOO
O . OOOO

O.OOOO

r Independent Pathways (Inhalation •

Radon plant

O. OOOE+OO O.OOOO
O. OOOE+OO O.OOOO
O. OOOE+OO O.OOOO
O. OOOE+OO O.OOOO
O. OOOE+OO O.OOOO
O. OOOE+OO O.OOOO
O. OOOE+OO O.OOOO
O. OOOE+OO O.OOOO

O. OOOE+OO O.OOOO

Total Dose Contributions TDO3E(l,p,t)

O . OOOB+OO
O. OOOE+OO
O . OOOE+OO
O. OOOE+OO
O . OOOB+OO
O. OOOE+OO
O . OOOB+OO
O . OOOE+OO

O. OOOE+OO

for Indlvld

O. OOOO
O . OOOO
0. OOOO
O. OOOO
O. OOOO
O. OOOO
O . OOOO
0. OOOO

O. OOOO

•* O. OOOE + OO years

ixcludes radon)

Meat

0. OOOE + OO
O . OOOEtOO
O. OOOE+OO
O. OOOE+OO
0. OOOE+OO
O. OOOE+OO
0. OOOB+OO
O . OOOE+OO

O. OOOE+OO

ual Radlonuclldes

Water Dependent Pathways

Nucl Ida

Pb- 210
Ra-226
Ba 228
Th-228
Th-23O
Th-232
U-234
U-2 38

Total

U>
Oto
in
00
0

Water

mrem/yr tract .

O. OOOE+OO O.OOOO
O. OOOE+OO O.OOOO
O. OOOE+OO O.OOOO
O. OOOE+OO O.OOOO
O. OOOE+OO O.OOOO
O. OOOB+OO O.OOOO
O. OOOE+OO O.OOOO
O.OOOE4OO O.OOOO

O. OOOE+OO O.OOOO

rlah

mrem/yr

O. OOOE+OO
O . OOOE+OO
O . OOOE+OO
0. OOOE+OO
O . OOOE+OO
O . OOOB+OO
O . OOOE+OO
O. OOOB+OO

O. OOOE+OO

tract.

O . OOOO
O . OOOO
0 . OOOO
O . OOOO
O. OOOO
O . OOOO
O.OOOO
0 . OOOO

O. OOOO

Radon

mrem/yr tract.

O. OOOE+OO O.OOOO
0. OOOE+OO O.OOOO
O. OOOE+OO O.OOOO
O. OOOE+OO O.OOOO
O. OOOE+OO O.OOOO
O. OOOE+OO O.OOOO
O. OOOE+OO O.OOOO
O. OOOE+OO O.OOOO

O. OOOE+OO O.OOOO

Plant

mrem/yr

O. OOOE+OO
O . OOOE+OO
O . OOOE+OO
O . OOOB+OO
O . OOOE+OO
0. OOOB+OO
O . OOOB+OO
O . OOOE+OO

O. OOOB+OO

tract .

O . OOOO
O. OOOO
O . OOOO
O. OOOO
O . OOOO
O. OOOO
O . OOOO
O . OOOO

O . OOOO

Meat

mrem/yr

O . OOOB+OO
O. OOOE+OO
O. OOOE+OO
O . OOOE+OO
O . OOOE+OO
O. OOOB+OO
O. OOOE+OO
O . OOOB+OO

O. OOOB+OO

O. OOOO
O. OOOO
O . OOOO
O. OOOO
O . OOOO
O. OOOO
O . OOOO
O . OOOO

O. OOOO

(1) and

tract .

O . OOOO
O . OOOO
0. OOOO
O. OOOO
O . OOOO
O . OOOO
O. OOOO
O . OOOO

O. OOOO

Ml Ik

O. OOOE+OO O.OOOO
O. OOOE+OO O.OOOO
O. OOOE+OO O.OOOO
O. OOOE+OO O.OOOO
O. OOOE+OO O.OOOO
O. OOOE+OO O.OOOO
0. OOOE+OO O.OOOO
O. OOOE+OO O.OOOO

O. OOOE+OO O.OOOO

Pathways (p)

Milk

mrem/yr tract.

O. OOOE+OO O.OOOO
O. OOOE+OO O.OOOO
O. OOOE+OO O.OOOO
O. OOOE+OO O.OOOO
O. OOOE+OO O.OOOO
O. OOOE+OO O.OOOO
O. OOOE+OO O.OOOO
0. OOOE+OO O.OOOO

O. OOOE+OO O.OOOO

Soil

1 . 759E+OO
3. 218B-O1
1 .O22B+OO
5. 734E-O1
3. 342E-OJ
6. 8S5E-O1
2.476E-01
2. 334B-01

5. 179B+OO

O . OO18
O. OO03
O. OO1O
O. OOO6
O. OOO3
O. OOO7
O. 0003
O. OO02

O. OO53

All Pathways*

mrem/yr

1 . 864E • OO
1 . B4 1E+O2
2 . 887E+O2
4 . 919E+O2
3 . 853E-O1
6. 946E-O1
2 .722E-O1
8 . 375E+OO

9.762E+O2

tract .

0. OO19
O. 1886
0. 2957
O. 5O38
O. OOO4
O. OOO7
O.OO03
O. OO86

1 .OOOO

-* I
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A3 pcl/yr at t— O.OOOE+OO years

Water In<)op€.mlBnt Pathways (Inhalation w/o ladon) Water Depandont Pathways

Nuc:l itlo

PD-21O
Ra-226
Pa- 226
Th-228
Th-23O
Th-232
U-234
U -238

Inh

O .
O.
O .
O .
O .
O .
O .
O.

a 1 at ion

OOOE+OO
OOOE+OO
OOOE+OO
OOOE+OO
OOOE+OO
OOOE+OO
OOOE+OO
OOOE+OO

O
O
O
0
O
O
O
O

Plant

. OOOE+OO

. OOOE+OO

. OOOE+OO

. OOOE+OO

. OOOE+OO

. OOOE+OO

. OOOB+OO

. OOOE+OO

O
O
O
O
O
O
O
O

Meat

. OOOB+OO

. OOOB+OO

. OOOE+OO

. OOOE+OO

. OOOB+OO

. OOOB+OO

. OOOE+OO

. OOOB+OO

O
O
O
O
O
O
O
O

Milk

. OOOB+OO

. OOOB+OO

. OOOE+OO

. OOOB+OO

. OOOE+OO

. OOOE+OO

.OOOE+OO

. OOOE+OO

2 .
2 .
7 .
7 .
6.
2 .
8 .
8 .

Soil

420B+O2
42OE+02
096E+O2
O96E+O2
O99B+O2
S11B+O2
749E+O2
749E+O2

water

O.
O.
O .
0.
O.
O .
O .
O.

OOOE+OO
OOOE+OO
OOOB+OO
OOOE+OO
OOOE+OO
OOOE+OO
OOOB+OO
OOOE+OO

O
O
0
O
O
O
0
O

Fish

. OOOE+OO

. OOOE+OO

. OOOE+OO

. OOOE+OO

. OOOE+OO

. OOOE+OO

. OOOE+OO

. OOOE+OO

Plant

0. OOOE+OO
a . OOOB+OO
O. OOOE+OO
O . OOOE+OO
O. OOOE+OO
O . OOOE+OO
O . OOOE+OO
O. OOOE+OO

0
O
O
O
O
O
O
O

Meat

. OOOB+OO

.OOOB+OO

. OOOE+OO

. OOOB+OO

.OOOE+OO

. OOOE+OO

. OOOB+OO

. OOOE+OO

0.
O.
O.
O.
O.
O.
O.
0.

Mi IK

OOOE+OO
OOOE+OO
OOOE+OO
OOOB+OO
OOOE+OO
OOOB+OO
OOOB+OO
OOOB+OO

Jngestlon*

2 . 42OE+O2
2 . 42OB+O2
7 . O96E»O2
7 . 096E+02
6. 099B+O2
2 . 511E+02
8 . 749E+O2
8 . 749E+O2

• sum of all ingest ion pathways, i.e. water Independent plant, meat, milk, soil
and water-dependent water, fish, plant, meat, milk pathways

Amount of Intake Quantities QINT9(irn,1, t) and QINT9W(1rn, 1,t) for Inhalation of
Radon and its Decay Products as pcl/yr at t — O.OOOB+OO years

Radlonuclldes
Radon
Pathway Pn-222 Po-218 Pb-214 Bl-214 Rn-22O Po-216 Bi-212

Water-ind. O.OOOB+OO O.OOOE+QO O.OOOB+OO O.OOOB+OO O.OOOB+OO O.OOOE+OO O.OOOB+OO O.OOOB+OO
Water-dep. O.OOOE+OO O.OOOB+OO O.OOOB+OO O.OOOE+OO O.OOOB+OO O.OOOE+OO O.OOOB+OO O.OOOE+OO

Total O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOB+OO O.OOOE+OO O.OOOB+OO

Wator Jnd. — ~ Wa t er- i nclupenden t Water-dep. — — Watez - dependent

Excess Cancer Risks CNRS(i,p,t) for Individual Radlonucl ides (1) and Pathways (p)
and Fraction of Total Risk at t— O.OOOE+OO years

Water Independent Pathways (Inhalation excludes radon)

nd Inhalation Plant Meat M i l k Soil

Nuclido

PD-21O
Ra-226
Ra-228
Th-228
Th-23O
Th-232
U-234
U-238

e
2
3
7
4
8
3
9

risk

. 4OOE-O8

. 74BE-O3

. 969E-O3

. 466E-03

. 641E-O0

. 73BE-09

. 206E-00

. BO3E-O5

fract .

O .
O.
O.
0.
O.
O.
O.
O.

OOOO
1922
2776
5221
OOOO
OOOO
OOOO
OO69

O
O
O
O
O
O
O
O

risk

. OOOE+OO

. OOOB+OO

. OOOE+OO

.OOOB+OO

. OOOE+OO

. OOOE+OO

. OOOB+OO

. OOOB+OO

f

0
O
O
O
O
O
0
0

ract .

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

.OOOO

O
O
O
O
O
O
O
O

risk

. OOOE+ OO

. OOOE+OO

.OOOB+OO

.OOOE+OO

. OOOE + OO

. OOOB+OO

. OOOE+OO

. OOOB+OO

fract.

O
O
0
O
O
O
O
0

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

O .
O.
O.
0.
0.
O.
O.
O.

risk

OOOE+OO
OOOE+OO
OOOB+OO
OOOE+OO
OOOB+OO
OOOB+OO
OOOE+OO
OOOE+OO

fract.

O
0
O
O
0
0
O
O

. OOOO

. OOOO

.OOOO

.0000

.0000

.OOOO

.OOOO

.OOOO

0
0
O
O
0
0
O
O

risk

. OOOB+OO

. OOOB+OO

. OOOB+OO

. OOOE+OO

. OOOE+OO

.OOOB+OO

. OOOE+OO

. OOOB+OO

fract .

O.
O .
O.
O ,
O.
O.
O,
O.

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

6
1
4
4
5
2
9
1

risk

. O49B-O6

. 815B-O6

. 43SE-O6

.000E-06

.794E-07

.O71E-O7

. 624E-O7

. 3S6E-O6

Cract .

O
O
O
O
O
O
O
O

. OOO4

. OOO1

. OOO3

. OOO3

. OOOO

. OOOO

. OOO1

. OOO1

Total 1.428E-O2 O.9986 O.OOOE+OO O.OOOO O.OOOB+OO O.OOOO O.OOOB+OO O.OOOO O.OOOB+OO O.OOOO 1.948E-OS O.OO14

T8SZOE
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Ext:o3.'i Cantrer Pisks cjNPii ( 1 , p , t ) f * > r I ml 1 vl tlua 1 Pad J onutj 1 i cles (1) and I'atliwayn (p)
and Fraction <>( Total p1ak at t- O.OOOE+OO years

Water Depunrtent Pathways

Wjtot Flail I I Jill Moat M i l k All I'd! liwa

fiact. risk fraot. r l M k Ci-aat. risk frac.-t.

Pt>-210 O.OOORtOO O.OOOO O.OOOB + OO O . OOOO O.OOOE'OO O . OOOO O. OOOE + OO O . OOOO O.OOOE.OO O.OOOO 6.113P.-O6 O.OOO4
Pa-226 O.OOOE-tOO O.OOOO O. OOOE + OO O.OOOO O.OOOE<OO O.OOOO O.OOOBi-OO O.OOOO O.OOOElOO O.OOOO 2.7SOE-O3 O.1O21
Pa-228 O.OOOE'OO O.OOOO O. OOOE+OO O.OOOO O.OOOElOO O.OOOO O.OOOE4OO O.OOOO O.OOORtOO O.OOOO 3.974E-O3 O.2'/7<)
Th-22H O.OOOElOO O.OOOO O. OOOE + OO O.OOOO O.OOOElOO O.OOOO O. OOOE+OO O.OOOO O.OOOP.lOO O.OOOO 7.4'7OE O3 O.S.JJl
Til 23O O.OOOBlOO O.OOOO O.OOOEtOO O.OOOO O.OOOElOO O.OOOO O.OOOEtOO O.OOOO O.OOOP.lOO O.OOOO 6.258E O7 O.OOOO
Til-212 O. OOOE+OO O.OOOO O. OOOE+OO O.OOOO O.OOOEtOO O.OOOO O. OOOE+OO O.OOOO O.OOOElOO O.OOOO 2.159E O7 O.OOOO
U 234 O. OOOE+OO O.OOOO O. OOOE+OO O.OOOO O. OOOE+OO O.OOOO O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO 9.945E-O7 O.OOO1
U-238 O.OOOP.tOO O.OOOO O . OOOE + OO O.OOOO O. OOOE + OO O.OOOO O. OOOE + OO O.OOOO O.OOORtOO O.OOOO 9.938E-Ob O . OOC.9

Total O. OOOE+OO O.OOOO O.OOOB+OO O.OOOO O . OOOE+OO O.OOOO O. OOOE+OO O.OOOO O, OOOE+OO O.OOOO 1.4.3OE-Q2 1 . OOOO

** Sum of watet Independent gE-ound, inhalation, plant, meat, milk, aoj 1
and water dependent: water, fish, plant, meat, milk pathways

canouc Risks CNBS9 ( 1 1 n, i , t > ami CNRS9W< 1 rn, 1, t > for Inhalation
Radon and Its Decay products at t— O. OOOE+OO years

Pad I oniiu 1 Idea

Pathway Rn-222 Fo-218 Pb-214 Bl 214

Watui Inil. O. OOOE+OO O.OOOF.lOO O.OOOElOO O.OOOElOO O.OOOEtOO O. OOOE + OO O.OOOBlOO O . O O O K i O O
Waloi iltip. O.OOOF.lOO O.OOOEtOO O.OOOEtOO O.OOOEtOO O.OOOEtOO O. OOOE+OO O.OOOF.lOO O.OOOKIOO

Total O. OOOE+OO O. OOOE+OO O. OOOE+OO O.OOOB+OO O. OOOE+OO O . OOOE+OO O.OOOB+OO O. OOOE+OO

Water iml. --• * w<iter 1 m1«*pontlent Water-Uop. ~u Wa t o r -rlcipenrjent

oto
m
00to

*-' -j v>
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C
PK.'IPAM,
Siimim* t y
Ptl«

VIM 0.70 T*1 Limit » 0.5 yeai OC./2I/97 J4:l Paqe 12
: 1 ,i-Slto Wt.tkot; Lower Parcel C ( bO% 1 ruloor/ou tdcior )
: ;JV», , IT . fj

Tc.lul Duntj Conl r 1 r>ut lona TH« >!>E ( 1 , |>, t ) tor Individual Pad i . >nu<; 1 1 .In a

Nucl lilo

Pl»-2 1 0
Pa-22«.
Ha 22B
Til- 228
Til-230
Til- 23.?
U - 2 3 4
11-230

Tot a 1

Nucl iclo

!•*> - 2 1 0
Pa 22«.
p a - 2 2 8
Th- 228
Til -2 3O
Til - 2 32
U-2 34
II- 230

Total

•.•3 urn i.|

C_i I 4 llltlCl

mi «*m/y r

8 . 37 BE 03
1 . 4 7 4 E * 0 I
J . 8 O 2 r, t O 1
3 . 1 7 7 E t O 1
2 . 767E-O3
1 . 705E- 03
2 . 1 59E- O3
7 . 1 5BP,- Ol

t, . S26B I O 1

f i act .

O . OOO1
0 . 224 3
0 . 2743
0.4834
O . OOOO
0. OOOO
O . OOOO
O . Ol O9

O. 9930

Tc.l

Water

mrom/y r

O . OOOEtOO
O . OOOF. t OO
O . OOOF. 1 OO
O . OOOE I OO
O . OOOF.* OO
O . OOOE+OO

0. OOOE+OO
O . OOOE « OO

O . OOOF.+ OO

f i aot .

O . OOOO
o . oooo
o . oooo
o . oooo
o . oooo
o. oooo
o. oooo
o . oooo

o . oooo

Inhalation

mrem/yr

O . OOOE+OO
O . OOOB >OO
O . OOOE+OO
O . OOOE+OO
O . OOOE+OO
O . OOOE+OO
O . OOOEt OO
O . OOOE tOO

O . OOOE+OO

tract .

O . OOOO
O . OOOO
O . OOOO
0 . OOOO
0 . OOOO
o . oooo
o . oooo
o . oooo

o . oooo

a 1 lioao Cont- r 1 l~>ut

Fish

mrem/yr

0 . OOOE+OO
O . OOOK tOO
O . OOOE+OO
0 . OOOEtOO
O . OOOE+OO
O . OOOE+OO
0. OOOE+OO
O . OOOE+OO

tract .

o . oooo
o . oooo
0 . OOOO
o . oooo
o . oooo
o . oooo
o. oooo
o. oooo

O. OOOE+OO O.OOOO

P.idi

mrem/yr

O . OOOEt OO
O . OOOEt OO
O. OOOEtOO
O . OOOEtOO
O . OOOE* OO
O . OOOE+OO
O . OOOEt OO

O . OOOC* OO

O . OOOE+OO

(1) .indI'.i t liway 3 <p>

.11 Plant Mo.it

( ract .

0 . OOOO
O . OOOO
o . oooo
o . oooo
o . oooo
o . oooo
o . oooo
o . oooo

o. oooo

1 r.ns TIXUtK ( 1 . p, t )

Water

ftaclon

mrem/yr

O . OOOE 1 OO
O . OOOE t OO
O. OOOF. < 00
O . OOOE+OO
0 . OOOEtOO
0 . OOOEtOO
O . OOOEtOO
O . OOOE* OO

O . OOOE tOO

tract .

o . oooo
o . oooo
b . oooo
o . oooo
o . oooo
0 . OOOO
o . oooo
o . oooo

0 . OOOO

mrem/yr

O . OOOE+OO
O . OOOE+OO
O . OOOEtOO
O . OOOE+OO
O . OOOB+OO
O . OOOE+OO
O . OOOB tOO
O . OOOEtOO

O . OOOB+OO

tract .

O . OOOO
O . OOOO
o . oooo
0. OOOO
o . oooo
0. OOOO
o . oooo
o . oooo

o . oooo

mrom/y r

O . OOOE tOO
O. OOOF. tOO
O . OOOEt OO
O . OOOE tOO
O . OOOF.+ OO
O . OOOE i OO
O . OOOP. i OO
O . OOOB t OO

O . OOOE+OO

tract .

o . oooo
o . oooo
o . oooo
o . oooo
o . oooo
o . oooo
o . oooo
o . oooo

o . oooo

Cor Iniilvlclual Padlonuo 1 t «!<*» (i) ami

Dependent Pathways

Plant

mrem/yr

0 . OOOE tOO
O . OOOEtOO
0. OOOE+OO
O . OOOE+OO
0 . OOOEtOO
O. OOOE+OO
O . OOOEtOO
O . OOOE+OO

0. OOOB+OO

tract .

o . oooo
o . oooo
o. oooo
o . oooo
0. OOOO
0. OOOO
o. oooo
o. oooo

0. OOOO

MI i k

mt om/y r

O. OOOE* OO
O. OOOE 100
O . OOOF. < OO
O. OOOE tOO
O . OOOP. I OO
O . OOOP. • OO
O . OOOE tOO
O . OOOE lOO

O . OOOE t OO

fat liway.n

tract .

0 . OOOO
o . oooo
o . oooo
0 . OOOO
0. OOOO
0. OOOO
0 . OOOO
0 . OOOO

o . oooo

«...

Sol 1

mr«tm/y r

1 . 41 1 E- Ol
?. . 58 IE 'O2
6 . 402B- 02
3 . 7OHE- O2
1.81 2E-O2
1 . 284E 01
2 . 178E 02
2 . O7OE 02

4 . 57OE- Ol

tract .

O . OO2 1
O . OOO4
O. OOIO
o . oooe
O . OOO3
O . O02O
O . O003
O. OOO3

O . OO7O

Meat

mrom/yr

O . OOOF. 1 OO
O . OOOE > OO
O . OOOE tOO
O . OOOF.* OO

O . OOOE * OO
O. OOOE*OO
O . OOOE+OO
O . OOOE+ OO

O . OOOEtOO

t l-act .

o . oooo
o . oooo
o . oooo
0 . OOOO
o . oooo
o . oooo
o . oooo
o . oooo

o . oooo

Mil

mrem/yr

O . OOOF. I OO
O . OOOE t OO
O . OOOF. * OO
O . OOOEtOO
O . OOOP. too
O. OOOP. too
O . OOOEtOO
O . OOOF. t OO

O . OOOF.tOO

k

fraot .

o . uooo
o . oooo
o . oooo
o . oooo
o . oooo
0 . OOOO
o . oooo
o . oooo

o . oooo

Al 1 Patliwayu*

mi uni/y r

1 . 4<ISF. 0 1
1 . 4 7 *> F. I O 1

1 . R O 9 E i O 1
3 . 1 8OE+O1
2 . 06«E-O2
J . 3O1 E-01
2 . 394E O2
7 . 365E 01

6 - 57;>E tOl

0. 00. !1
O. 2247
0 . 2752
O . 40 39
O. OOO3
O . OO2O
O. OOO4
O. 0 1 1 2

1 . OOOO

to
o
to
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c
H K « K A I > , Vni ! j . 7o T»* L i m i t •= O.5 yc.ai
lnti-1;-. k : f i i - s i l o W r . i k n r ; Lower parcel c
F-i In : SWHIT. C

O C / J 1 / 9 7 1 4 : 1
•uloot /outdoor >

Cage

Had 1 rj
Nucl i.l«

Pb-2 1 O
Ra-226
Pa- 228
Th-228
Til-230
Th-232
U-234
U-238

Haili 'II
Patliw

Watai -
Watoi -

Tot.i 1

Wat til

Radio
Nucliclc

Pb - 2 1 0
Ra 22C
Pa-228
Th-228
Th-230
Th-232
U-234
U-238

As pcl/yr at t — O. OOOEtOO yeais

Inhalation Plant Meat Milk Soil Water Fish Plant

0. OOOEtOO O. OOOBtOO O. OOOEtOO O. OOOEtOO 1.941BtOl O. OOOEtOO O. OOOEtOO O. OOOEtOO O.
O. OOOEtOO O. OOOBtOO O. OOOEtOO O. OOOBtOO 1.941EtOl O. OOOBtOO O.OOOElOO O. OOOEtOO O.
O. OOOEtOO O. OOOEtOO O. OOOEtOO O. OOOEtOO 4.446EtOl O. OOOBtOO O.OOOElOO O. OOOEtOO O.
O.OOOElOO O. OOOBtOO O. OOOEtOO O. OOOEtOO 4.588EtOl O. OOOEtOO O.OOOElOO O. OOOEtOO O.
O. OOOBtOO 0. OOOBtOO O. OOOEtOO O. OOOEtOO 3.3O6EtOl O. OOOEtOO O. OOOEtOO O. OOOEtOO O.
0. OOOEtOO O. OOOEtOO O. OOOEtOO O. OOOEtOO 4.7O2BtOl O. OOOBtOO O. OOOEtOO O. OOOBtOO O.
0. OOOEtOO 0. OOOEtOO O. OOOEtOO O. OOOF.tOO 7.69SEtOl O. OOOEtOO O. OOOEtOO O. OOOEtOO O.
O. OOOEtOO O. OOOEtOO O. OOOBtOO O. OOOBtOO 7.695BtOl O. OOOEtOO O. OOOEtOO O. OOOEtOO O.

Radon and its Decay Products as pcl/yr at t« o. OOOBtOO years

Padlonucl idea

ruy Rn-222 Po-218 Pb-214 Bi-214 Rn-22O Po-216 Pb-212 Bi-212

Inrl. O. OOOEtOO O. OOOBtOO O.OOOB+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOBtOO O. OOOBtOO
rlup. O. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOEtOO O . OOOE+OO O.OOOB+OO O. OOOBtOO O. OOOBtOO

O. OOOEtOO O. OOOEtOO O. OOOEtOO O. OOOEtOO O. OOOEtOO O. OOOEtOO O. OOOEtOO O. OOOBtOO

1 n< 1 . - Wci t e r- -1 ncl«i|t«»nden t Wa t o r - Uep . •**- Wa t<*r -ilepencient

Kxcona Cancer Risks CNR3(i,p,t> for Individual Radlonucl Ides (1) and Pathways (p)

Water Indopentl&nt Pathways (Inhalation exclude;* tadon)

(Ground Inhalation Plant Moat M i l k

i risk rract. risk fract. risk tract. risk tract. risk fract.

S.134E-O9 O.OOOO O. OOOEtOO O.OOOO O.OOOElOO O.OOOO O. OOOEtOO O.OOOO O.OOOKtOO O.OOOO 4.
2.2O4R-O4 O.2292 O. OOOBtOO O.OOOO O. OOOEtOO O.OOOO O. OOOEtOO O.OOOO O. OOOEtOO O.OOOO 1.
2.487E-04 0.2585 O. OOOBtOO O.OOOO O. OOOEtOO O.OOOO O. OOOBtOO O.OOOO O. OOOBtOO O.OOOO 2.
4.827E-O4 O.5O18 O . OOOE+OO O.OOOO O. OOOBtOO O.OOOO O. OOOEtOO O.OOOO O. OOOEtOO O.OOOO 2.
2.516E-O9 O.OOOO O. OOOE+OO O.OOOO O. OOOEtOO O.OOOO O. OOOEtOO O.OOOO O. OOOBtOO O.OOOO 3.
1.636E-O9 O.OOOO O.OOOB+OO O.OOOO O. OOOEtOO O.OOOO O.OOOB+OO O.OOOO O. OOOE+OO O.OOOO 3.
2.819B-O9 O.OOOO O.OOOB+OO O.OOOO O. OOOE+OO O.OOOO O . OOOE+OO O.OOOO O. OOOE+OO O.OOOO 8.
8.621E-O6 O.OO9O O. OOOBtOO O.OOOO O. OOOBtOO O.OOOO O. OOOE+OO O.OOOO O.OOOB+OO O.OOOO 1.

a t nw.iy s ( p )

liway 3

Meat Ml 1 k

OOOF.tOO O. OOOBtOO
OOOEtOO O.OOOB+OO
OOOEtOO O. OOOEtOO
OOOBtOO O. OOOEtOO
OOOBtOO O. OOOEtOO
OOOF.tOO O. OOOBtOO
OOOEtOO O. OOOEtOO
OOOEtOO 0. OOOEtOO

SCll I

risk fract .

852F. O7 O.OOO5
4S6E-O7 O.OOO2
779E- O7 O.OOO3
638B-O7 O.OOO3
141B-O8 O.OOOO
B8OE-OB O.OOOO
465B-O8 O.OOO1
193E-O7 O.OOO1

Total
I nqes t i on*

1 . 94 IE tOl
1 . 941F.tOl
4 . 446BI01
4 . 5BBF.IO1
3 . 306EtOl
4 . 7O2BtOl
7 . G95EtOl
7 . 695EtOl

Total 9.6O4E-O4 O.998S O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOBtOO O.OOOO 1.44VE-O6 O.OO1S

gsszoe
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T h - 2 2 8 O . O O O K » O O O . O O O O O . O O O E v O O O . O O O O O . O O O E I O O O . O O O O O . O O O E t O O O . O O O O O . O O O F . t O O O . O O O O 8 . 4 2 S P . - O 6 O . 6 O 1 8
T i l -230 O . O O O E t O O O . O O O O O . O O O B i O O O . O O O O O . OOOE « O O O . O O O O O . O O O E * O O O . O O O O O . O O O r . ' O O O . O O O O J . 5 O 1 E O n O . O O 1 1
T i l - 2 3 2 O . O O O C ' O O O . O O O O O . O O O E t O O O . O O O O O . O O O E t O O O . O O O O O . O O O E ' O O O . O O O O O . O O O E t O O O . O O O O 3 . O 1 1 E - O 8 O . O O 2 2
II 234 O . O O O E t O O O . O O O O O . O O O E t O O O . O O O O O . O O O E t O O O . O O O O O . O O O E - t O O O . O O O O O . O O O E t O O O . O O O O 1 . 1 5«.F. OH O . OOOR
U 2 3 B O . O O O E . O O 0.0000 O . O O O E i O O O . O O O O O . O O O E t O O O . O O O O O . O O O E t O O O . O O O O O . O O O E t O O 0.0000 1 . 9 9 T E 0 8 O . O O 1 4

Total O . O O O E t O O O . O O O O O . O O O E t O O O . O O O O O . O O O E t O O O . O O O O O . O O O E t O O O . O O O O O . O O O E t O O O . O O O O 1 . 4 O O E - O 5 1 . O O O O

•• Sum of W d t e t 1 nclepcind«tnt ground, i n h a l a t i o n , p ) < * n t , meat, m i l k , so i l
• ntl water riepontient water, f lan, plant, meat, m i l k pathways

Kxciess Canc&r Risks CNR39 < i rn, 1 , t > and CNRS9W< 11 n, i , t > for Inhalat ion i>t
pa<ion and its Decay Products at t>* O.OOOEtOO years

KarJlunii<rJ ides
Ration —————————-^—————————————————————————————————-——^————————————__^—————————.«.^—————————
Pathway P n - 2 2 2 Po-218 Pb-214 B l - 2 1 4 Rn-22O Po- 21e Pt.-212 B1 21 2

W a t B i I m l . O . O O O E t O O O . O O O E t O O O . O O O E t O O O . O O O K t O O O . O O O E t O O O . O O O E t O O O . O O O E t O O O . O O O H i O O
Water <lup. O . O O O E t O O O . O O O E t O O O . O O O E t O O O . O O O F . l O O O . O O O E t O O O . O O O E t O O O . O O O E t O O O . O O O E i O O

Total O . O O O E t O O O . O O O E t O O O . O O O E t O O O . O O O E t O O O . O O O E t O O O . O O O E t O O O . O O O K t O O O . O O O K . l O O

Watet I lul . -'• Wa t or- 1 rid«*pomlttnt Wator-ciep. «.•• Ma t <> r -depenrlent
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O
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T*4 L i m i t - O . 5 yt
: t i on work«r ; all

00 /21 /97 17:5.
Batrkg round

Fa<j*»

<:<. >n I ami n.i I o<I I n 1 t'l a I it< • I 1 rat 1 <>ns ,

Artia : 1 OOOO . OO aqua £«» met t e r:
Th I «-• knoMn : 2 . OO mot o r a
JVM t l>opt h : O . OO me t a r •»

Pb 2 1O
Ha 226
Ha 226
Th 228
Th 23O
Th- 232
U- 234
U 2 3 8

1 .
1 .
1 .
1 .
1 .
1 .
1 .
8 .

1 lOEtOO
1 1 O E t O O
27OE tOO
150EtOO
410E.OO
O3OEt OO
110E1 OO
110E -Ol

Basic Radiation Dose Limit — IS mrem/yr
Total Mixture Sum M(t) - Fraction of Basic Dose Limit Pecolvoil at Time (t)

t: (yoaral: O.OOOEtOO 1. OOOEtOO 3.OOOEtOO l.OOOEtOl 3. OOOKtOl 1.OOOEIO2 3.OOOP.IO2 l. O O O E i O l
Tr>OSE(t): 2.191EIOO 2.2OlEtOO 2.19f.EtOO 2.123EtOO 2.O38EtOO Z.OOSElOO 1.«86E|OO 1.951EIOO

M(t): 1.461E-01 1.467B-O1 1.464E-O1 1.415E-O1 1.3S9E-O1 1.337E-O1 1.324E-O1 1.3OOE-O1

Maxinuim T I x i S E ( t ) : 2 . 2 O 2 E > O O miem/yr at t - 1 . 5 4 O I O. OO2 years

Total t>o=« Contributions TlXisr, (1, p, t) Cor InUlvldnal Radi onucl lilo.i (1) and Patliwuyti (p)
As ror*m/yr and Fraction at Total DO9« At t — 1 . & 4 O years

GTound Inhalat1 on

Ind*f>«ndvnt pathv«ays (Inhalat J on oxclucJoa lad

Ra.lon Plant Moat Mi 1 1C

Pk>
p,.
Pa
Th
Th
Th
ti-
ll

-2 JO
-22f.
-22B
22B

-230
-232
234
238

3 .
6 .
5 .
3 .
6 .
7 .

2 ,
5,

3O3P. -
O9 IE

551E-
. 295E •

O1SB-
. 2 1 4E-
. 202E-

O4
Ol
01
01
04
02
05

. 33SE-03

0.
O.
0.
O .
O .
0.
0.
0 .

OOO1
2766

. 252 1
1496
OO03

. O328

. OOOO
OO24

5.
2 .
3 .
4 .
9 ,
3 .
3 .
1 .

224E-O3
286E-O3

. 721B-02

. 833E-O2
781E- O2

. 627B-O1

. 050E-O2
992E-O2

O .

0.
o ,
0.
0.
o .
0.
o.

. OO24

. OO1O

. O169

.0219

. 0444

.1647

. 01 38

. OO90

O .

o .
0.
o
o.
o
0
0.

. OOOP. t OO

. OOOEtOO

. ooop.too

. OOOEtOO

. OOOEtOO

. OOOEtOO

. OOOEtOO

. OOOEtOO

o .
o.
o
0
0
o
0
0.

ac

, OOOO
OOOO

. OOOO
, oooo
. OOOO
. OOOO
. OOOO
. OOOO

o
0
o
0
0
o
o
o

. OOOEtOO

. OOOEtOO

. OOOEtOO

. OOOBt OO

. OOOEtOO

. OOOEtOO

. OOOEtOO

. OOOEtOO

o
o
o
o
o
o
o
o

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

0 .
o .
o .
o.
o .
0.
o .
o .

OOOEl

OOOEt
. OOOEl
, OOOEt
OOOEt

. OOOEt
, OOOEt
. OOOE*

00
00
OO
00
00
OO
00
OO

0.
0 .
o .
0.
0 .
o .
0
0 .

OOOO
oooo
OOOO
OOOO
OOOO

. OOOO
OOOO

, OOOO

o .
o .
0.
o .
o.
0.
o .
o .

OOOE 1 OO

OOOE tOO
OOOE tOO
OOOE 1 OO
OOOP. lOO
OOOP.tOO
OOOP. lOO
OOOE* OO

o .
o .
0 .
o ,
o .
0
0.
o

oooo
OOOO

. OOOO
, OOOO
. OOOO
. OOOO
. oooo
. OOOO

1 .
2 .

3 .
8 .
1 .
4 .
4 .
3 .

;: I 4 p.
923E
O24E
394E-
222E

. «B7E-

. 849E-

. 367E-

02
03
O3
04
03
O3
04
O4

o.
o.
o.
o.
o.
o.
o.
o.

OO5S
O01 3
OO1 4
0004
OO06
OO22
0002
OOO2

Tota 1 1.572EtOO O.714O 6.O4OE-O1 O.2743 O.OOOEtOO O . OOOO O . OOOBt-OO O . OOOO O.OOOEtOO O . OOOO O . OOOP. I OO O.OOOQ 2.SH6E-O2 O.O117
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Background
Paqo

poae Conl i 1 L>ut 1< >nn Tt>< iMK < 1 , p, t ) for I n»:t I vlclua 1 K.»<U onu«; 1 I <!«*=> ( I ) .in. I I'a t Mw,iy ?i (p)
As mrem/ y i and Kr .ic;l i on of Tot a 1 Do a* At t - O . O O O E * O O y stars

W«at <• i 1 ncl«»pcm« I <int Fat hways ( I iilia 1 a t 1 r»n ext: 1 udos i .kdon >

Initiation l*ad. >n Plant M<»it M i lk

Pli-2 1 O
Pa 226
Pa 228
TH-22B
Th- 23O
Tli-232
II 234
II 238

3 .
6 .

3 .
b .
B .

2 .

2 .
5 .

465K
O95E
72TE
756E
533B
7O IE
2b2E
45BE

O4
01
01
01

-O5
-05
05
-03

O .
O .
O .
O .
O .
O .
O .
O .

OOO2
2781
1699
2627
OOOO
OOOO
OOOO
OO25

5.
2 .
1 .
a .
9.
3 .
3 .
2 .

48OE-O3
O32E-O3
3 73E-03
443E-02
7B2E-O2
595E-O1
1 1BE-02
O37E-O2

O.
O.
O .
O .
O .
O .
O .
O .

OO25
OOO9
OOO6
0385
O446
164O

, O142
OO93

0 .
O .
0.
0.
O .
O .
O .
0.

OOOE
OOOE
OOOE
OOOE
OOOE

too
tOO
• 00
too
tOO

OOOEtOO
OOOE
OOOE

tOO
too

0.
o .
o .
o .
o .
o .
o .
0.

oooo
oooo
oooo
oooo
oooo
oooo

. oooo
oooo
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o .
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OOOEtOO
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0.
o .
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0.
o.
o.
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o.

oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo

o
o
o
o
o
o
o
o

. OOOK t OO

. O O O B tOO

. OOOE tOO

. OOOE lOO

. OOOEt OO

. OOOE tOO

. OOOEtOO

. OOOEt OO

o .
o .
o .
o .
o .
o .
o .
o .

oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo

o .
o.
0.
o.
o .
o .
o
o ,

OOOKtOO
OOOF. 1 OO
OOOF. t OO

. OOOEtOO

. OOOKtOO
, OOOF.I OO
. OOOE tOO
. OOOE 1 OO

0.
0 .
o .
o.
0.
0.
o .
0.

oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo

1
2
2
1
1
4
4
3

. 274E-

. 330E

. 8B6E

. 467E -

. 219E

. 438E-

. 95BE-

. 443E-

02 o .
03 O.
O3 O.
O3 O.
03 O,
03 o ,
04 o.
O4 O .

O058
OO1 1
O01 3
.OO07
. OOO6
, OO2O
. OOO2
. O002

1.5«, TF. tOO O.7134 6.O22E-O1 O.2748 O.OOOEtOO O.OOOO O.OOOEtOO O . OOOO O.OOOF. tOO O . OOOO O.OOOEtOO O . OOOO 2.S92E-O2 O.O118

Total Doac Contributions TIXJSK ( i , p, t > for- Individual Had ionin: 1 Idas (I) and Pathwaya < | > >
Aa mrmn/yr and Fraction of Total Doa* At. t — O.OOOBtOO yaara
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Intrisk : l*nt me-Const tin: t Ion wor ke r ; all parcels - Background
f i l e : CWF'IITBKi:. A

Amount of Intake u u u n t l t l u a l v I N T ( l , p , t > tor Intllvldual pad I onutj 1 1 ilua (1) and IMthwayM (p|
As pci/yr at t— O.OOOBtOO years

Water Intlepondctnt l*tithwayn (Inhalation w/o larlon) W*it.cjt Dupondnnt E*athw*iy!>
R a r l l i . ———————————————————————————————————————————————————————————————— ———————————————————————————————————————————————————————————————— Totnl
Mucrllilu InhalaClon Plant Meat Milk Soil Water Fjsh Plant Meat Milk Ingeation*

PD-21O 2.362E-O1 O.OOOEtOO O.OOOBtOO O.OOOEtOO 1.752EtOO O.OOOEtOO O.OOOEtOO O.OOOEtOO O.OOOKtOO O.OOOBtOO 1.'
Ra-226 2.362E-O1 O.OOOEtOO O.OOOEtOO O.OOOEtOO 1.752BtOO O.OOOEtOO O.OOOEtOO O.OOOEtOO O.OOOEtOO O.OOOEtOO 1.7S2EtOO
Pa-228 2.7O3B-O1 O.OOOEtOO O.OOOEtOO O.OOOEtOO 2.OO4E.OO O.OOOEtOO O.OOOEtOO O.OOOEtOO O.OOOEtOO O.OOOBtOO 2.OO4EIOO
TI1-22R 2.447E-O1 O.OOOEtOO O.OOOBtOO O.OOOEtOO l.BlSBtOO O.OOOEtOO O.OOOEtOO O.OOOEtOO O.OOOBtOO O.OOOEtOO 1.815BtOO
Th-23O 3 . O O 1 B - O 1 O.OOOEtOO O.OOOBtOO O.OOOEtOO 2.225EtOO O.OOOEtOO O.OOOBtOO O.OOOEtOO O.OOOEiOO O.OOOEtOO 2.225EtOO
Til-232 2.192E-O1 O.OOOEtOO O.OOOEtOO O.OOOEtOO 1.626E+OO O.OOOEtOO O.OOOEtOO O.OOOEtOO O.OOOEtOO O.OOOEtOO 1.62bEtOO
U-234 2.362E-O1 O.OOOEtOO O.OOOEtOO O.OOOEtOO 1.7S2BtOO O.OOOBtOO O.OOOEtOO O.OOOEtOO O.OOOEtOO O.OOOEtOO 1.7S2E.OO
II 23B 1.726B-O1 O.OOOEtOO O.OOOEtOO O.OOOBtOO 1.2BOE.OO O.OOOEtOO O.OOOEtOO O.OOOEtOO O.OOOEtOO O.OOOKtOO 1.2flOEtOO

" Sum of all Indention pathways, i.e. water Independent plant, meat, milk, soil
ami watei-dependent water, fish, plant, meat, m i l k pathways

Amount of Intakci Quantities QINT9 ( 1 rn, i , t ) and QIMT9W( i i.-n, i , t ) tor Inhalation ot
Radon and ita Decay Products as pcl/yr at t>* O.OOOBtOO years

Pad J oniic; 1 ides
Hailon ———————•———————————————————————————————————————————————————————————————————————————-—————————————
Pathway Pn-222 Po-218 Pb-214 Bl-214 Rn-22O Po-216 pb-212 Bi-212

Water -Ind. 0.OOOEtOO O.OOOEtOO O.OOOE-tOO O.OOOBtOO O.OOOEtOO O.OOOEtOO O.OOOEtOO O.OOOBtOO
Water clop. 0.OOOEtOO O.OOOEtOO O.OOOEtOO O.OOOBtOO O.OOOBtOO O.OOOBtOO O.OOOEtOO O.OOOBtOO

Total 0.OOOEtOO O.OOOEtOO O.OOOEtOO O.OOOEtOO O.OOOEtOO O.OOOEtOO O.OOOBtOO O.OOOEtOO

w<* t e i l n c i . *^-> Wa ter Independent Wa ter-dep. Bn Wa t ex-dependent

Excenn rj.tnuer Hlsks CNMS(l,p,t> tctr I nr* lv 1 tlua 1 Racl 1 onui: 1 1 tlci.t (I) and pathways (p)
and Fraotlon of Total Flak at t~ O.OOOEtOO yeacs

Water Indt.fieni lent Pathways (Inhalation c.xc 1 iifles radon)

Ground Inhalation E'lant Meat M i l k
R.irl | ,-., —————————————————————— —————————————————————— —————————————————————— ——————————————————————— ——————————————————————— ——————————————————————

Nile--11 lit. risk frac:t. risk tract. risk tract. risk tract. i l a k tract. risk frar;t.

PL. 21O 8.491B-12 O.OOOO 9.213E-1O O.OO1O O.OOOEtOO O.OOOO O.OOOKtOO O.OOOO O.OOOEtOO O.OOOO 1.752E-O<> O.OOIO
Pa-226 3.646E-O7 O.3773 6.378E-1O O.OOO7 O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOBtOO O.OOOO 5.2S6E 1O O.OOO5
R.I 228 2.O54E-O7 O. 2 1 26 2.676E-1O O.OOO3 O.OOOEtOO O.OOOO O. OOOEtOO O.OOOO O.OOOEtOO O.OOOO 5.O11K 1O O.OOO5
Th -228 3.499E-O7 O.3621 2.374E-OB O.O246 O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO 4.174E-1O O.OOO4
Til-230 3.1O3E 12 O.OOOO 3.1O1E-O9 O.OO53 O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO 8.456E-11 O.OOO1
Th-232 1.O37E-12 O.OOOO 4.165E-O9 O.OO43 O.OOOEtOO O.OOOO O.OOOBtOO O.OOOO O.OOOEtOO O.OOOO 5.364E-11 O.OOO1
U-234 1.176E 12 O.OOOO 3.3O7E-O9 O.OO34 O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO 7.7O8E-11 O.OOO1
U-238 2.62SE-O9 O.OO27 2.O71E-O9 O.OO21 O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO 7.936E-11 O.OOO1

Total 9.226E-O7 O.954B 4.O21E-O8 O.O416 O.OOOEtOO O.OOOO O.OOOBtOO O.OOOO O.OOOEtOO O.OOOO 3.491E-O9 O.OO36

Z.0920E
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I n t r 1 » K
rile

Harl 1 <>
Nuc 1 ido

Pt>- 2 1O
Ra-22€.
Pa-22B
Th- 22B
Th-230
Th-232
11-234
11-238

Padoil
Pathw

Water
Wat 01 .

Total

Wa t o i

Faclio-
Nucrl lilei

Pr> - 2 1 O
F>.i 226
F>a-22B
Til-228

Th-230

Th-232
U 234
U 238

Total

• n b.VO T»» L i m i t - O.5 ytui OI./J1/97 1B:O Paqe 3
: !•*.< tiro- C on :jtiiu- lion wor ke i : Lower I*a i 1:0 1 1) ( J 5% incloor)
: CWF1IT . B

Anii>unt: ttf Intake Quantities OlNT(],p,t) for Individual Haiti onuc 1 i dou (]> and P
As pcl/yr at t- O.OOOEtOO years

Inhalation Plant Meat Milk Soil Water Fish Plant

b.2b7F.-Ol O.OOOEtOO O. OOOKtOO O.OOOBtOO 3.898EtOO O.OOOBtOO O.OOOBtOO O. OOOE+OO O.
5.257E-O1 O.OOOEtOO O.OOOEtOO O.OOOEtOO 3.898EtOO O.OOOEtOO O.OOOEtOO O.OdOEtOO O.
1.466BIOO O.OOOEtOO O.OOOEtOO O.OOOBtOO l.O87EtOl O.OOOBtOO O.OOOEtOO O.OOOBtOO O.
1.466KtOO O.OOOEtOO O.OOOBtOO 'o. OOOEtOO I.OB7EtOl O.OOOEtOO O. OOOElOO O. OOOF.tOO O.
6.278E-O1 O.OOOBtOO O.OOOEtOO O.OOOEtOO 4.656EtOO O.OOOBtOO O. OOOE+OO O.OOOBtOO O.
8.193E-O1 O.OOOBtOO O.OOOEtOO O.OOOBtOO 6.O76E+OO O.OOOBtOO O.OOOEtOO O.OOOEtOO O.
5.257B-O1 O.OOOEtOO O.OOOEtOO O.OOOEtOO 3.898EtOO O. OOOE+OO O. OOOB+OO O. OOOB+OO O.
4.256E-O1 O. OOOE+OO O.OOOEtOO O.OOOBtOO 3.156E+OO O. OOOE+OO O.OOOEtOO O. OOOB+OO O.

Radon and its Decay Products as prjl/yr at t« O. OOOE+OO years

!»arl 1 nnn«:J lrl«9

ay Rn-222 Po-218 Pb-214 Bl-214 Rn-22O Po-216 Pb-212 Bl-212

inil. O.OOOBtOO O.OOOBtOO O.OOOBtOO O.OOOBtOO O.OOOfStOO O.OOOEtOO O.OOOEtOO O.OOOEtOO
lop. O.OOOBtOO O.OOOEtOO O.OOOEtOO O.OOOBtOO O.OOOP.tOO O.OOOEtOO O.OOOP.tOO O. OOOElOO

O. OOOE+OO O. OOOE+OO O.OOOEtOO O.OOOEtOO O.OOOEtOO O. OOOE+OO O.OOOF.+OO O. OOOK«OO

and Fraction of Total Risk at. t— O. OOOE + OO years

Water Independent Pathways (Inhalation excludes tadon)

Gtound Inhalation Plant Meat Ml Ik

1.O9OF. 11 O.OOOO 2.O5OE-O9 O.OOO5 O. OOOElOO O.OOOO O.OOOK+OO O.OOOO O.OOOEtOO O.OOOO 3.
8 . 1 1 3E O7 O.192O 1.419B-O9 O.OOO3 O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO 1.
1 . 1 1 5B O6 O.2638 1.452B-O9 O.OOO3 O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O. OOOF.tOO O.OOOO 2.
2.O96B-O6 O.4961 1.422B-O7 O.O337 O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O. OOOF.tOO O.OOOO 2.
6.492B-12 O.OOOO 1.O67E-OB O.OO25 O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO 1.
3.B75E-12 O.OOOO 1.557B-O8 O.OO37 O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOBtOO O.OOOO 2.
2.617E-12 O.OOOO 7.359B-O9 O.OO17 O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO 1.
6.481B-O9 O.OO15 5.1O8B-O9 O.OO12 O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO 1.

4.O29B-O6 O.9534 1.B59B-O7 O.O44O O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO 1.

othw.iys (p)

hways

Mo at Milk

OOOBtOO O.OOOBtOO
OOOBtOO O.OOOBtOO
OOOKtOO O.OOOBtOO
OOOKtOO O.OOOBtOO
OOOEtOO O.OOOBtOO
OOOBtOO O.OOOBtOO
OOOEtOO O.OOOBtOO
OOOEtOO O.OOOBtOO

Sol 1

risk t t ac:t .

. 89HK O') O . OOO9
1 69E -O9 O . OOO3

. 71 9E - O9 O . OOO6

. 5O1 E - O9 O . OOO6

.769E-1O O.OOOO

.OOSE-1O O.OOOO

.715E-10 O.OOOO
,957E-1O O.OOOO

, 103E-OB O. O026

Tc.lal
1 nqes t i on*

3. eiar.too
3 . 8«8E tOO
1 . O B 7 E t O 1

l.O87EtOl
4 . 656Bt OO
6 . O76EtOO
3 . BIBEtOO
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PBSPAD, .n -j.10 T* L i m i t - 0.5 year O6/21/97 18:O Page 4
Intrl.ik: : Fu t ur ci-Con.-i t r u«: t 1 on worker; Lower Pan.:«*l » <25* indoor)
Fi l«t : CWF1IT. B

Kxi.-cisa (,»n,:oi Hislcs CNRflI I . p. t > ffl I n d i v i d u a l Rad i onuc 1 1 <l«s (i) and I'a I liw.iy .-> (p)
and Fraction of Total Risk at t — O.OOOE-tOO years

Water Dependent Pathways

Water Fish r i a n t Meat M i l k All Pathways
Katllo ——————————————————— ——————————————————— ——————————————————— ——————————————————— ——————————————————— ———————————————————
Nuclldu r i s k tract. risk tract. risk tract. risk tract. risk tract. risk tract.

Pt>-21O O.OOOElOO O.OOOO O.OOOE*OO O.OOOO O.OOOP. IOO O . OOOO O.OOOE»OO O.OOOO O.OOOElOO O . OOOO 5.967R-O4 O . OO 1 4
F<a-22G O.OOOELOO O.OOOO O.OOOELOO O.OOOO O.OOOElOO O.OOOO O . OOOE » OO O.OOOO O.OOOEtOO O.OOOO 8.139P.-O7 O.1926
Ra-22» O.OOOF. .OO O.OOOO O.OOOElOO O.OOOO O.OOOElOO O.OOOO O.OOOEtOO O.OOOO O.OOOElOO O.OOOO 1 . 1 1 9 K O6 O.2C47
Th-228 O.OOOKlOO O.OOOO O.OOOElOO O.OOOO O.OOOElOO O.OOOO O.OOOEtOO O.OOOO O.OOOF. IOO O.OOOO 2.241E Oft O.S1O4
Til-230 O.OOOF. IOO O.OOOO O.OOOK+OO O.OOOO O.OOOEtOO O.OOOO O.OOOElOO O.OOOO O.OOOElOO O.OOOO l.OSdE OS O.OO2«
Til 23.'! O.OOOF. • OO O.OOOO O.OOOE<OO O.OOOO O.OOOr. lOO O.OOOO O.OOOElOO O.OOOO O.OOOElOO O.OOOO 1 . &77F! OH O.OO37
U-234 O.OOOElOO O.OOOO O.OOOELOO O.OOOO O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO 7.533E O9 O.OO18
U-238 O.OOOE+OO O.OOOO O.OOOEtOO O.OOOO O.OOOElOO O.OOOO O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO 1.1;«E OS O.OO28

Total O.OOOB-tOO O.OOOO O.OOOE+OO O.OOOO O.OOOE-tOO O.OOOO O.OOOElOO O.OOOO O.OOOEtOO O.OOOO 4.226K-O6 1 . OOOO

* * sum fit wator 1 ndep«incl<tn t grr>tind, inhalation, plant-, meat, m i l k , soil
and water dependent water, fish, plant, meat, milk pathways

Kxc-oss cancel BlsKa CNRS9(1rn,1,t) ami CNP39W( 1rn,1,t) for Inhalation of
Radon and its Decay Products at t:* O.OOOB-t-OO years

Radlonucl idets
Ma<l<..n —————————————————————————————————————————————————————————————————————————————————————————
Pathw.iy Bn-222 fo 218 Pb-2t4 B l - 2 1 4 Rn 22O Po-21« Pb - 2 12 B l - 2 1 2

Walor inil. O.OOOEtOO O.OOOF.tOO O.OOOEtOO O.OOOKtOO O.OOOEtOO O.OOOEtOO O . OOOK. t OO O . O O O E l O O
W a t e i Jop. O.OOOEtOO O.OOOEtOO O.OOOKlOO O.OOOEtOO O.OOOEtOO O.OOOElOO O.OOOF.iOO O . O O O E l O O

Tc.tal O.OOOEtOO O.OOOF4OO O.OOOElOO O.OOOF.tOO O.OOOE + OO O.OOOEtOO O.OOOF.IOO O.OOOF,t-OO

Wa t «i t I ml. -•"• v/<ater 1 ndc»|»endent Water-dep. **» W,ite£ -dependent
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P-KHPAM, ' -n 5 . 7 O 'PI* L i m i t -' Q . lj ya.i i U( . / -M/9V 1 « : O . l»ar|o IO
Summary : Ku * u i ti - Conn t t in; t I t.n workei; l'ata«tl B & <: ( 2b% intiooi)
Fl J e : CWF1IT. DSC

<:< >i i l .11111 M.I t IM| X« >n<i 11 t iiumi} I . .n;i l n I I I «t I M. . 1 I Con^en t i a t it..ns , p(: I /c|

A i < i r t : 1 O O O O . O O i.jiidie motel s I't> 21O 2 . O O O E 4 O 1
Til I i:knfi9» : 2 . OO m«l«r!> Pa 2 :> 6 2 - O O O E i O I

c:uv« r TH.pth: O . O U mci t <• > !> C.> ;: 2 8 4 . 3 3 O E I O 1
Th 228 4 . 3 3 0 E 4 0 1
Th-230 3 . 7 7 O E J O 1

Th-232 1 . 9 2 O E » O 1
IJ-234 3 .B5OC.OJ

U-238 3 . 93OE >O1

Total Dose T D O S E ( t ) , mrem/yr
Basic Radiat ion Dose L i m i t ~ 15 mrem/yr

l'< >t a 1 M J x t u t o Sum M(t) •• naction of Haalr: Doso I.lmlt Pecelvnd at Tlmft <l )

t (yCfOts): O.OOOElOO 1.OOOE4OO 3.OOOEfOO 1 . OOOK I O t 3 . OOOE " O 1 J.OOOF. "O2 3.OOORIO2 I.OOOR»O7
THOSB < t ) : 6.O94EIO1 b.984E»Ol 5.696EIO1 4.V82BIO1 3.992r.*Ol 3.B36EIO1 3.H2!>RiOl 3.9O2E«O1

M(t): 4.063EIOO 3.9B9E+OO 3.79VE*OO 3.I8BE.OO 2.662E»OO 2.5S7B4OO 2.55OE.OO 2.6O1EIOO

Maximum TtiOKE(t): 6.O94E«O1 miem/yt at t - O.OOOKtOO years
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HBSKAIi.

P'J It.

Pad 1 r,
Nile 1 irle

l'h-2 1 O
Pa - 2 2 t.
Ha-228
Th-l'ZH
Th-2 3O
Til-232
H-234
U 238

\. n !> . '>O TH Mm It - 0 . S yfe.lt 04./21/9V 18:0

: CWFl'T . B«C

Amount ol Intake Quantities UINT(J.p.t) tor
As pci/yr at t

tnha 1 a t Ion

4 . 256K+OO
4 . 256E +OO
9 . 21 5K lOO
9 . 2 1 5E +OO
B.O21E+OO

4 . OB6E+OO

8 . 193E lOO
U . 364E+OO

O
o
o
o
o
o
o
o

Plant

. OOOE.OO O

.OOOE.OO O

.OOOElOO O

. OOOElOO O

. OOOE+OO O

.OOOE+OO O

.OOOElOO O

.OOOElOO 0

Meat

. OOOK.OO O.

.OOOE.OO 0.

.OOOE+OO O.

.OOOB+OO O.

. OOOEl OO O .

.OOOE+OO O.

.OOOElOO O.

.OOOE+OO 0.

Mil k

OOOE+OO
OOOElOO
OOOE+OO
OOOElOO
OOOE+OO
OOOElOO
OOOElOO
OOOE+OO

Radon and its D*c:ay Products as

b Paqe

Individual 1
- O.OOOE+OO

3

H Ad 1 onu'.- 1 1 < lea (1> ainl Pathways
yea rs

* *

soil water

3
3
6
e
5
3
6
6

. 1 56E+O1 O

. 156E+01 0

.834E+O1 0

.834E+01 0

. 95OE+O1 O

.O3OE+O1 O

.076E+O1 0

.2O2E+O1 0

pci/yr at t-

Padl oniK?

Pathway Rn-222

Watoi •-
Water

1ml. O.OOOE+OO
dup. O.OOOE+OO

Po-218

O.OOOE+OO
O.OOOE+OO

Pb-214

O. OOOB+OO
0. OOOB+OO

Bl-214

O. OOOB+OO
O.OOOE+OO

1 Ues

RO-22O

O.OOOE+OO
O. OOOE+OO

. OOOE+OO O

. OOOE lOO O

. OOOE+OO O

.OOOElOO O

.OOOElOO O

.OOOE+OO O

. OOOE+OO O

.OOOE+OO 0

Fish Plant Meat

. OOOE+OO O .

. OOOE 1 OO O .

. OOOEl OO O .

.OOOE+OO O.

. OOOE+OO O .

. OOOEl OO O .

. OOOB lOO O .

. OOOE lOO O

OOOE+OO o.oooKlOO
OOOElOO O.OOOKlOO
OOOF.lOO O. OOOElOO
OOOF.lOO O.OOOKlOO
.OOOE+OO O. OOOElOO
OOOElOO O. OOOElOO
OOOF.lOO O. OOOElOO
.OOOElOO O.OOOKlOO

<l»

Milk Ingest Ion*

O.OOOE+OO 1.1'jf.EiOl
O. OOOElOO 3.156KIO1
O.OOOE+OO 6.B34EIOI
O.OOOK+OO 6.834EIO1
O.OOOE+OO 5.950EI01
O.OOOE+OO 3.030E+O1
O. OOOElOO 6.O'/«K»OI
O. OOOElOO 6.2O2EIO1

O. OOOB+OO y«ars

Po-216

O.OOOE+OO
O. OOOElOO

Pfc>-212

O. OOOE+OO
O. OOOElOO

Bi -212

O.OOOE+OO
0. OOOE+OO

Total O . O O O E + O O O . O O O E * O O O . O O O E . O O O . O O O K l O O O . O O O F . . O O O . O O O E l O O O . O O O E l O O O . O O O K l O O

W . i t u t I r»d . -= Wa t e r - 1 ncjc.ftont1«irit Water -dep . •=— W.» 11* i - dependent

F a cl 1 o
NUCJ 1 lil

U)
oto
o\
H
U1

Kxo«!i3 r:am:ei Pl^k.i C N R S ( J . p . t ) f«r Indiv idual Pad J oriuc 1 1 cles (i) and Pathways <p>
and Fract ion of Tota l B i sk at t— O . O O O E i O O y*acs

I i s k t rac t .

I.530E-10 O.OOOO
C.569E-O6 O.232O
7.004B-06 O.2473
1.317E-05 O.46S2
8.297E-11 O.OOOO
1.932E-11 O.OOOO
4.O8OE-11 O.OOOO
1.273E-07 O.OO45

2.688E-OS O.949O 1.36OE-O6 O.O48O O.OOOE+OO O.OOOO O.OOOE+OO O.OOOO O.OOOE+OO O.OOOO B.362E-O8 O.OO3O

Inha lat ion

risk

1 .
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9 .
8 .
1 .
7 .
1 .
1 .

66OE
149E
123E
93BE
364E
764E

-OB
-08
-09
-07
-O7
-08

147E-O7
OO4E-07

tract .

O
0
O
O
0
0
O
O

. OOO6

. O004

. OOO3

. O316

. OO48

. OO27

. OO41

. OO33

O .
0.
O .
O .
0.
O .
O .
O .

PI ant

risk

. OOOE+OO

. OOOE + OO

. OOOE + OO

. OOOE+OO

. OOOE + OO

. OOOE + OO

. OOOE + OO

. OOOE + OO

Meat

t ract .
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O .
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O.
0.
0.
0.

oooo
oooo
oooo
oooo

. oooo

. oooo

. oooo

. oooo
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o
o
o
o
o
o
o
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o
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.oooo

. oooo

Ml 1 k

o
o
o
o
o
0
o
0

risk

. OOOEl OO
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1
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Summa ty
i *j . 7O T** I. I m l t - O . 5 y o r » r

i c « - C o n s t t i i i : t l c > n Low«»r Pa rue 1 C

Con I .tm 1 na t cid Zone* U 1 nmn.i i < >ri»

A t c>«* :
TM I «: knctfi M :

«jvo c Dctpt h :

1 O O O O . O O 9f |iia re me* te r 9
2 . OO met t o t s
O . OO met era

OC/2 1/97
< 2 !j* 1 nclooi 3 )

In 1 1 1 .1 1 Sol 1 cor

Pk> 21O
Ha 226

Ha- 228
Th-228
Th-23O
Til- 232
U - 2 3 4
11- 238

IB :

,c:.,n«

5.
3 .
4 .
4 .
4 .
4 .
5.
7 .

O Pag« 9
Fl l tt : CWFIIT . C

: i a t. 1 onn , pr; 1 / rj

2 1 O E t O O
83OE tOO
91 OF. tOO
SOOEtOO
4 IDE tOO
O9OEtOO
210E tOO
4 O O E t O O

Total Done T D O S R < t ) , mcem/yr
BasIc Radlat Ion Dose L i m i t — 15 mcem/yr

Tot J

t < yea r.-i ) :
THOSE < t > :

MM ) :

0.
8 .
b .

>1 Mlxturo sum M(t)

. OOOE tOO

. 392Et-OO

. 59SE-O1

1 . OOOEtOO
8 . 421E+00
5. 614E-O1

3 . OOOE-tOO
8 . 398E«00
5. S98E-01

1 .
8 .
5.

. OOOEt-Ol

. 127EtOO

. 41 8E -Ol

3 . OOOEt-Ol
I . 786E.OO
S. 1 91B-O1

1 . OOOE >O2
7 . 577E t OO
5 . O 5 1 P. O 1

1 ,
7 .
4 .

. OOOE I O2

. 439P.tOO

. 959E Ol

1 . OOOF.4O3
7 . 236E1OO
4 . 824E - Ol

Max! mum Tl>c is p. (I ) : 8 . 4 2 3 K I O O mi em/yr 1.391 ± O.OO1 years

Total Doae Contributions TDOSE ( I , p, t ) for Individual Racl ionuc 1 1 tl«.i (I) antl Pa I liw.iya <(.)
Aa mrem/yr and fraction of Total Doae At t - 1.39) years

Water Independent Pathways (Inhalation oxcluilua t acton)

Inhalation padon Plant Moat Ml Ik
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Pa 2 2 «,
Pa -22R

Til 2211
T h 2 3 O
Til-232
U - 2 3 4
U- 2 38

, .

2 .

2 .
1 .

1 .

2 .
1

4 .

£>57E
. 1O2F.

. 1 O 7 E

. 3«. IE

. 7 2 fcR

. 54 7 E

. 036E

. BBOE

O3
1 OO
1 OO
tOO
O3

-Ol
-O4
-O2

O .
O .
O .
0 ,
O .
O .
o .
o .

. OOO2

.2495

. 25O1

. 1 C. 1 S

. 0002

. O3O2

. OOOO

. OO58

2 .
7 .
1 .
1 .
3
1
1
1

. 4 fc 3 E

. B05E
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. O59E

. 4 38E
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-01
-01
-01
t-OO

. 435E-01
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O .
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. 02 16
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Total

b.72^E 02 0.006B
9.B94E-O3 O.OO12
1.I7OE-O2 O.OO14
3.4CI.K 03 0.0004
3.82OE-O3 O.OOO5
1.923E-02 O.O023
2.282E-O3 O.OOO3
3.OBOE-O3 O.OOO4
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.11 S . 7 0 O. 5 yea r Ob/2 1 /9V
Sununa ty : f - u r u r o - C o n s t r u i r t i o n Lower Parcel C ( 2 5 % I nrtoor a)

18 : O. P*9Ci J 1

Fi l«: CWFUT . C

Cont r 1 i» nl 1 on» TD< »nr. < I , p, i ) Cor I n<J 1 viclu** 1 fc»J 1 on IK,- I t * U»» < 1 ) and I'.it hway**
A 9 mi ftm/ y r «in<l K t ••<= t 1 on of Tc.it a 1 Dos« AI t - O . O O O K + OO y«i>> r s
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PESHAIi, .n 1..7O TH M m I t. - O.5 y«ar "X./21/97 18:o Page 3
I n t M n k : mt in fi c.'onst .i-m:l ion Lower Parcel C (2S>» Indoors) r i l e : CWFUT. C

Amount of Intakci Q u a n t i t i e s Q J N T ( i , p , t > for I n d i v i d u a l Hai.t 1 onuc 1 I . los (tl anil Pathways <|>)
As pCl/yr at t- O.OOOEtOO years
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Amount ot Intakci Uuantitles Ol NT 9 < I rn, I , t ) and QINT9W< 1 rn, 1 , t ) (or Inhalation r.I
Radon and its Decay Products as pc;l/yr at t— O.OOOEtOO years

Mad I«>nuc 1 1 cj»s

Pathway Mn 222 Po-218 pb-214 Bl-214 Rn-22O Po-216 Ft* - 212 Bi-212

Water Ind. O.OOOEtOO O.OOOEtOO O.OOOEtOO O.OOOEtOO O.OOOE-tOO O.OOOEtOO O.OOOEtOO O.OOOKtOO
Water dep. O.OOOE-tOO O.OOOEtOO O.OOOE-tOO O.OOOEtOO O.OOOE-tOO O.OOOEtOO O.OOOE-tOO O.OOOBtOO

Total O.OOOEtOO O.OOOEtOO O.OOOEtOO O.OOOEtOO O.OOOEtOO O.OOOEtOO O.OOOEtOO O.OOOF. >OO

Water l i u l . - = Wa t e r - 1 rid«ipond«m t Water-dop. -" W.fc t er -dependent

Bxcess Cancer Plsks C N P S t i , p , t > tor Individual Rad1onuc1ides (1) and Pathways (p)
and Fraction of Total Risk at t — O.OOOBtOO years

Water I nctependtmt Pathways (Inhalation excludes radon)

around Inhalation Plant Meat M i l k
Radio ——————————————————— ——————————————————— ——————————————————— ——————————————————— _________________ _______________
Nuclldo risk fract. risk tract. risk fract. risk fract. r i s k tract. r i n k tract.

PU-21O 3.98OK-11 O.OOOO 4.324E-O9 O.OO12 O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOP.tOO O.OOOO 8.223E O9 O.OO23
Pa-226 I.258E O6 O.3468 2.2O1E-O9 O.OOO6 O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO I.813B O9 O.OOO5
PK-22B 7.943E O7 O.2189 1.O34E-O9 O.OOO3 O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO 1.937E O9 O.OOO5
Th-228 1.369E-O6 O.3774 9.289E-O8 O.O256 O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOBtOO O.OOOO 1.633E-O9 O.OOO5
Th-230 9.70SB-12 O.OOOO 1.395E-O8 O.OO44 O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOBtOO O.OOOO 2.645E-1O O.OOO1
Tn-232 4.116B-12 O.OOOO 1.654E-O8 O.OO46 O.OOOEtOO O.OOOO O.OOOBtOO O.OOOO O.OOOBtOO O.OOOO 2.13OB-1O O.OOO1
U-234 5.521E 12 O.OOOO 1.S52E-O8 O.OO43 O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOBtOO O.OOOO 3.618B-1O O.OOO1
U-238 2.398E-O8 O.OO66 1.B9OE-O8 O.OO92 O.OOOBtOO O.OOOO O.OOOE-tOO O.OOOO O.OOOEtOO O.OOOO 7.241B-1O O.OOO2

Total 3.446E-O6 0.9497 1.674B-O7 O.O461 O.OOOBtOO O.OOOO O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO 1.SITE-OB O.OO42

6T920E



PKJIPAI). 11 b.7O TH I, I m l t - O.b y«a i at./21/9't 1B:O. Pa<|« 4
Intrlsk : r >.. ill «- cona t r in: t 1 on Lower Parcel c (25* Indoors) File: CWFUT . C

EXi:«t?i:j rj.iricfir Plsks CNR!?(l,p,t) f < i i Individual Pad i onuc 1 1 ctes (I) and 1'athwayn <p)
and Fraction of Total Plsk at t— O.OOOEt-oo yoats

Fish

Welter Dependent Pathways

Plant Meat. Al1 Pathways*
Radio
Nlicl I rid fract. risk tract.

fL>-2]0 O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOF. + OO O.OOOO O.OOOEtOO O.OOOO 1.259F. OS O.OO35
Pa- 226 O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOF.tOO O.OOOO O . OOOB t OO O.OOOO O.OOOEtOO O.OOOO 1.262F. O6 O.3479
Pa-22R O.OOOF.tOO O.OOOO O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO 7.972E O7 O.2197
Th- 22B O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOF.tOO O.OOOO O.OOOEtOO O.OOOO O.OOOF.tOO O.OOOO 1.464IC-O6 O.4O34
TH-23O O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOF.tOO O.OOOO O.OOOEtOO O.OOOO O.OOOF.tOO O.OOOO 1.623F.-O8 O.OO4S
Til-232 O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO I.676B-OB O.OO46
U 234 O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOF.tOO O.OOOO O.OOOEtOO O.OOOO 1.5B9E OS O.OO44
11-238 O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO 4.36OK-O8 O.O12O

tal O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOF.tOO O.OOOO O.OOOK+OO 0.0000 O.OOOKtOO 0.0000 1.62HK 06 1.0000

stint of water Independent ground. Inhalation, plant, meat, milk, soil
ami walor dependent water, zlah, plant, meat, milk pathways

Bxceas Cancer Risks CNR39<Irn, 1, t> anil CNRS9W( 1rn,i,t) lor Inhalation ol
Radon and Its Decay Products at !;*• O.OOOB+OO years

Pad J onuc: 11 ciaa
Radon
Pathway Rn-222 Ho-218 Pb-214 Bi-214 Rn-220 Po-216 Pb-212 Bl -212

Water 1 nd . O.OOOEt-OO O.OOOEtOO O.OOOE + OO O.OOOKtOO O.OOOE + OO O.OOOF.tOO O.OOOK.OO O.OOOF.tOO
Water dop. O.OOOEt-OO O.OOOEtOO O.OOOEtOO O.OOOEtOO O.OOOF.tOO O.OOOEtOO O.OOOF.tOO O.OOOEtOO

Total O.OOOEtOO O.OOOF.tOO O.OOOEtOO O.OOOKtOO O.OOOEtOO O.OOOEtOO O.OOOKtOO O.OOOF.tOO

Wa t ci i 1 nd . ^» Wa t e r-I ncl«ipotidc*nt Water- tlep. -" Wa tor-dependent
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RESRAI), V. 11 5 . - 7 O TH L i m i t - O.5 y«.ar O 6 / 2 1 / 9 7 1 6 : 2 « Pago 9
Summary : rut ure- Adu 1t Resilient; Parcel A C75* Irvloor) Pi le: ADRFT.A

C o n t a m i n a t e d Zone Olmonslons T n l t 1 . i l Soil Consent rat I ons, pci/<l

Arcta: 1 O O O O . O O square meters PL> - 21 O 3 . 7 9 O R « O O
1'hluknosn: 2 . OO m o t e t s Ha 226 3 . 8 9 O E » O O

Covei Deptli: O . oo m o t e t s Pa 228 2 . 5 9 O P H O J
Th 228 2 . 59OE »OI
Th 23O 4 . O R O P . 4 O O
Ti l -212 7 . < O O E f O O
U - 2 3 4 3 . 7 9 O K » O O
(I- 238 3 . 39OE «OO

Total Dose TOOSF. < t > , mrem/yr
Basic Radiation Dose I j l m i t •• 15 mrem/yr

Total Mixture sum M ( t > - Fraction of Hasic Dose Limit Received at T1mo (t)

t ( y e a r s ) : O . O O O E - t - O O 1 . OOOE + OO 3 . O O O E * O O l . O O O F . » O ] 3 . O O O E * O 1 l . O O O E » O 2 3 . O O O P . 1 - O 2 1 . O O O E 4 O 3
T D O S E i t ) : 4 . B 5 ] E * O 2 4 . 7 3 8 E » O 2 4 . 4 S O E » O 2 3 .671BIO2 3.O13E->O2 2 . 9 3 B E » O 2 2 . 9 2 3 E « O 2 2 .869E+O2

M < t ) : 3 . 2 3 4 E « O I 3 . 1 5 9 E « O 1 2 . 9 O 6 E * O 1 2 . 4 4 8 E « O 1 2 . O O 9 C » O 1 ] . 9 5 8 E « O 1 1 . 9 4 9 E > O 1 1 . 9 1 3 E 4 - O 1

Maximum T H O S B ( t ) : 4 . 8 5 1 E « O 2 mrem/yr at t — O . O O O K ' O O years

Cd
o
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0\
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O O / 2 1 / 9 7 1 c> : ;; • Paqo i o
Fl In : ADR FT .A
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Amount of intake uuantltles QINT(l,p,t) for
As pcl/yr at t

3

Individual Pad lemur: 1 1 .los (1) and Pathways
™ O. OOOEtOO years

Nut: 11. 1i> inhalation I>

PU-2 1 O o .
Ra 226 0.
Pa-228 O .
Th 228 O.
Th-23O 0.
Th-232 O.
U-234 0 .
U-238 O.

oooEtoo e .
OOOEtOO 3.
OOOEtOO 2.
OOOEtOO S.
OOOEtOO 8.
OOOE* OO 1 .
OOOEtOO 2 .
OOOEtOO 1 .

lant Moat Milk Soil Water

090BtO2 0. OOOEtOO O. OOOEtOO 9. OlOEtOl O
323EtO3 O. OOOEtOO O. OOOEtOO 9.247BtOl O
203Et04 0. OOOEtOO O . OOOE t OO 6.157EtO2 O
5O8BtO2 O. OOOEtOO O. OOOEtOO 6.157E+O2 O
781EtOl O.OOOBtOO O. OOOEtOO 9.699EtOl O
S91BtO2 O. OOOEtOO O. OOOEtOO 1.759EtO2 o
029EtO2 O. OOOEtOO O.OOOBtOO 9. OlOEtOl O
815EtO2 O. OOOEtOO O. OOOEtOO 8.O59BtOl O
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Rn- 222
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O.OOOBtOO
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OOOEtOO O. OOOEtOO
OOOEtOO O. OOOEtOO
OOOCtOO O. OOOEtOO
OOOEtOO O. OOOEtOO

<p>

Ml Ik Ingxnt Ion*

O. OOOEtOO a.<l91Et02
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2 .
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Intr 1 sk

fb-210
Ra 226
Ra-228
Th 228
TIJ-23O
Th -.•->::
U 234
11 -238

Total

i i.7O TH I.I ml t - O.5 year O(i
: 1- .ra-AcIul t Resltlent; Parcel A (75% indoor)

Total K.x<.:tiS!i Caric«r Risk rjNM.n I ( 1 , |> , 1 1
.imi Priic t 1 on

(around Inhalation

9. 646E-09
4 . 231E 04
1 . 3 9 4 f : O 3
2 . 622V. 03
2 . 9 8 7 K O 9
:.' . 4 7 8 K O 9
1 . 336B O9
3 . 655B 06

4 . 444E O3

o. oooo
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0 . 2720
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O . OOOO
o . oooo
o. oooo
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o .
0 .
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O.OOOO 4.436E-04

/.I1/97

•*• tor
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n
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O . OB24
o . oooo
O . OO42
o . oooo
0. OOOO
0 . OOOO
o . oooo

0. 0666

I6:^i Page 5
Fl -«• : ADR FT .A

I n i t i a l l y Exlslc.nl
Risk at t- O.OOOK
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1 .
•) .
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427E-O5
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BOOK Of,
OO1 B-O7
577E- 07
679E-07
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Nucllrin
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<l -2 38
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i OO yci.i 1-3
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O. OOOB+OO O.OOOO
O.OOOBiOO O.OOOO
O.OOOBIOO O.OOOO
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O.OOOF. i no O.OOOO
O. OOOElOO O.OOOO
O.OOOBiOO O.OOOO

O. OOOE+OO O.OOOO

too ynars

Moat

risk Cract.

o. OOOEIOO o.oooo
O. OOOElOO O.OOOO
O. OOOElOO O.OOOO
O. OOOElOO O.OOOO
O. OOOE+OO O.OOOO
O.OOOBiOO O.OOOO
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) .ind I'.i t hwuy?i (p>

Ml 1 k

O. OOOE+OO O.OOOO
O. OOOElOO O.OOOO
O. OOOElOO O.OOOO
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risk rraut.
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O. OOOElOO O.OOOO
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1
1
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Summary : f- ,. *. n ro -Aclu It Pos liJen t ; all paic«*ls »a»; kn i ouni-1 File: AnpFTBKc;.A

t'.i in I .mi I n*i t ocl Xonn r>1 nutns 1 < »ns Inll I «i I H L > | I rjonrjftn t ra t j c >ns ,

A r n j : I O O O O . O O snuaie meters Pt> 2 1 O I . I ] O r . > O O
Th I i:knfina : ."! . OO mcilet.l Pa -2 26 1 . 1 I O K . *OO

Covcti nciptli: O . O O moters Ra-2 :78 1 . 2 7 O E 4 O O
Th 228 I . 1 5OF. >00
Th-23O 1 . * I OF. >OO
Th-232 1 . O 3 O K 4 O O
11-234 1.1 lOE iOO

.11- 239 B.I 1OK Ol

Total Dose T I ) o S E ( t ) , mrem/yc
Baalc Radiation Dose l.lml t =- 15 mrem/yr

1'utal Mlxtut-ci Sum M( t ) - Fraction of Mas to Dose Limit Received at Tlmci (t)

t ( y i . a i s ) : O . O O O F . t O O l . O O O F . l O O 3 . O O O E 4 Q O 1 . O O O R 4 O 1 3 . O O O E - » O 1 1 . O O O E K 3 2 3 . O O O E 1 O 2 I . O O O E . O 3
T n O S K ( t ) : 7 . 4 3 2 E 4 O 1 7 . 4 4 1 E + O 1 7 . 4 7 O E 4 O 1 7 . 3 8 7 E 4 O I V . 3 O 4 E 4 O 1 7 . 3 1 3 B « O 1 7 . 3 9 4 K 4 O 1 7 . S 8 3 F . 4 O 1

M ( t ) : 4 . 9 5 5 E 4 O O 4 . 9 6 O E 4 O O 4 . 9 8 O E » O O 4 . 9 2 5 R 4 O O 4 . U 7 O E 4 O O 4 . 8 7 6 B I O O 4 . 9 2 9 F . 4 O O 5 . O S 6 F . 4 O O

Maximum 'I'Do.sK (t ) : 7 . O R 3 E 4 O 1 mrom/yi at t - 1 . O O U E I O 3 years
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S umina r y : F Ht tu o~Ailu It Rosidant/ all parcels - Bacrkcj round r J 1« ; ADRFTBKG. A

Total I><>3*9 Cont r 1 km! ion a T!>OHK, ( J , p, t > for Indlvldua 1 Padionur;! l<l«s ( 1 ) and Pathways
As mrvm/yr and frao tIon of Total Dos* At t - O . O O O E + O O years

Wa tat 1 n<lep*iMti«jn t. Pat hways (Inhalation exo 1 mlos radon)

Pa. II..

PI.- 2 J 0
Ra-226
Pa-22B
Th-22B
Th-230
Th-232
U-234
11-238

Total

ti r ( MincJ
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2
2
6
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. 842E 03
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0 .
S.
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Plant

. oooo

. 6949

. OOOO

. 0038

. OOOO

. OOOO

. OOOO

. oooo

. 6987

1
1
1
1
1
6
1
1

4

. 722E+OO

. 261E tOO

. 556EtOO

. 976E-O2

. 663E-O2

. O52E-02

. 682E-02

. 168B-O2

. 66SE-tOO

Mft.lt Ml 1 k

O
O
0
O
O
0
0
O

O

. 0232

. Ol 7O

. 02O9

. OOO3

. OOO2

. 0008

. OO02

. OOO2

. 0628

0
0
0
O
O
0
0
O

0

. OOOEtOO

. OOOEtOO

. OOOEtOO

. OOOEtOO

. OOOEtOO

.OOOEtOO

. OOOEtOO

. OOOEtOO

. OOOEtOO

O .
0.
0.
O ,
O
0
0
O

0

. OOOO
, oooo
. oooo
. oooo
. oooo
. oooo
.oooo
. oooo

. oooo

o .
0.
o .
o .
o
o .
o
o

o

. OOOEl OO

. OOOEtOO

. OOOEtOO
, OOOEtOO
. OOOE tOO
. OOOEtOO
. OOOEtOO
. OOOE tOO

.OOOEtOO

o .
o .
o .
0.
0.
o .
o .
o .

o.

oooo
oooo
oooo
oooo

. oooo
oooo

. oooo
oooo

, oooo

Soil

1 .
3 .
4 .
2 .
1 .
6.
7 .
5.

3.

918E-01
509E 02
347B-02
2O9E-O2
837E-O2
GB4E 02
4 67 E- 03
1B6B-O3

9O4E-01

O .
0,
O .
O,
O
O.
O
O

0

.0026

.O005

. OOO6

.0003

. 0002

. OOO9

. OOO1

.O001

.0053

Totul Dos* contributions TOoSE ( 1 , f>, t ) for Individual Bad j onut:J 1 ilus (1) and ruthw.iy* < |> )
Aa mrem/yr and Fraction of Total Dos*» At t ~ O . O O O R + O O years

Watar D*»p«md«nt Pathways

Fish Radon Plant Moat Milk All Pathways

Nuelldd

Pk>-2 1 o
Pa -226
Pa-22B
Th-22R
Th- 210
Til-232
U - 2 3 4
IJ 238

0
O
0
O
O
0
O
O

mrvm/yr

. OOOE tOO

. OOOF. tOO

. OOOE tOO

. oooe too

. OOOF. tOO

. OOOE tOO

. OOOK+OO

. OOOEtOO

tract .

O . OOOO
O . OOOO
O . OOOO
O . OOOO
O . OOOO
O . OOOO
o . oooo
O . OOOO

•irom/yr

o .
o .
o .
0.
0.
o .
o .
o .

OOOE+OO
OOOE+OO
OOOEtOO
OOOE tOO

OOOEtOO
OOOEtOO
OOOEtOO
OOOEtOO

tract.

0. OOOO
0. OOOO
0. OOOO
o . oooo
o . oooo
0. OOOO
o . oooo
o. oooo

mrttm/yr

o.
o.
0 .
o .
o .
0.
o .
o .

OOOE tOO
. oooe too
OOOE tOO
OOOEtOO
OOOE tOO

. OOOEtOO

. OOOEtOO

. OOOE tOO

tract.

0. OOOO
o . oooo
0 . OOOO
o . oooo
o . oooo
o . oooo
o . oooo
o . oooo

mrvn/yr

O . OOOE tOO
O . OOOEtOO
O . OOOEtOO
O . OOOEt OO
0. OOOEtOO
O . OOOEtOO
0. OOOEtOO
0. OOOEtOO

tract.

o . oooo
o . oooo
o . oooo
o . oooo
o . oooo
o . oooo
o . oooo
0 . OOOO

mr«im/yr

o .
o .
o .
o .
o .
o .
o .
o .

OOOP. too
OOOEtOO
OOOE tOO
OOOEtOO
OOOF. tOO
OOOEtOO

. OOOEtOO
OOOEtOO

tract.

o . oooo
o . oooo
o . oooo
o . oooo
o . oooo
0 . OOOO
o . oooo
o . oooo

m

o .
o .
o .
o .
o .
o .
o .
o .

r»m/yr

OOOKt OO
OOOEtOO
OOOE tOO
OOOEtOO
OOOE 1 OO

OOOEtOO
OOOF. I OO
OOOEtOO

tract .

O . OOOO
o . oooo
o . oooo
o . oooo
o . oooo
o. oooo
o . oooo
o . oooo

mr»m/yr

1 . 9 1 8 E t O O
5. 9TOE tOl
5 . 728Et OO

6 . 7O6E tOO
3. 5<>4E-O2
1 . 277E-01
2 . 454E-O2
7 . 7 36E -O2

tract .

O . O25B

O . 8O33
0. O771
O. O9O2
O. OOOti
O.OO17
O. OOO3
O . OO1O

O . OOOF. « OO O . O O O O O. OOOE+ OO O . OOOO O . O O O E * O O O . O O O O O. OOOR + OO O . OOOO O - OOOF. »OO O . OOOO O . O O O B + O O O . OOOO 7. 412 R+O1 l . O O O O

<) 1 t wj I o t t nrlC)pon<I(in t dnd ileperiflent pa t hwrty M .

o
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Amount of Intake Quantltlns Cl J NT < 1 , p, t > (or I n d i v i d u a l H.id 1 ontiu J I . lun (I) and Pathways (p)
As pci/yt at t- O.OOOEtOO years

Water I ndepc*ntJi+nt: Pathways (Inhalation w/ W.itoi i»c*pf*t)d*»nl Pathways
Radio
Nucl iclu I nha 1 a t Ion

0.
O .
0.
O.
O.
O .
O.
O.

OOOF. + OO
OOOE+OO
OOOB+OO
OOOE+OO
OOOEtOO
OOOE+OO
OOOE40O
OOOE+OO

Tl ant

2 .
9 .
1 .
2 .
3 .
2 .
3.
4 .

369E+O2
481E+O2
080B+O3
445E+O1
O3SE+O1

. 217E+O1
944E+O1
343E+O1

O .
0.
O .
O.
O.
O.
O.
O .

Meat

OOOBtOO
OOOEtOO
OOOE+OO
OOOE+OO
OOOE+OO
OOOE+OO
OOOE+OO
OOOE+OO

O .
O .
O ,
O.
O.
O,
O
O.

Ml 1 K

. OOOE+OO

. OOOB+OO

. OOOEtOO

. OOOE+OO

. OOOE+OO

. OOOE+OO

. OOOEtOO

. OOOEtOO

2 .
2
3 ,

2
3
2
2
1

Sol 1

. 639E+O1

. 639E+O1

. 019E+O1

. 734Bt Ol

. 3S2E->O1

. 449Et01

. 639E+01

. 928E+O1

Water

0.
O .
O
O
0.
O .
O
0.

. OOOE+OO

. OOOE+OO

. OOOElOO
, OOOE >OO
. OOOE tOO
. OOOE+OO
. OOOBtOO
. OOOEtOO

O .
O.
O .
O .
0.
O .
O .
O .

t 1 all

OOOE > OO
OOOEtOO
OOOEt OO

. OOOEtOO

. OOOE tOO

. OOOBtOO

. OOOE+OO
, OOOE + OO

0
O
0
O

0
O
O
0

I'l nnl

. OOOE*OO

. OOOEtOO

. OOOEtOO

. OOOE+OO

. OOOEtOO

. OOOEtOO

. OOOEtOO

. OOOE+OO

O.
0.
O .
O .
O .

O .
O,
O .

Moat

OOOK+OO
OOOEtOO
OOOKtOO

. OOOEtOO

. OOOE tOO
, OOOKtOO
. OOOE+OO
. OOOE+OO

O.

O .
O .

O .
O

0,
O
0

Ml 1 k

. OOOB+00

. OOOEtOO

. OOOEtOO

. OOOEtOO

. OOOEtOO

. OOOEtOO

. OOOBtOO

. OOOEtOO

1 rigo;) t Ion*

2

9 .
1 .
S.
e.
4 .
8 ,
6 .

633EtO2
74SEt02
] 1 !Et03
1T9E tol
3B7E+O1
665EIO1

, 5B3E101
2-/1EI-O1

nllk, soil

Amount of Intalce Quantities QINT9<1rn, 1 , t > and QINT9W(1rn, 1, t> for Inhalation of
Radon and Its Decay Products as pcl/yr at t— O.OOOE+OO years

Rartlonucl Ides

Pathway Pb-212 Bl-212

Water-lnd. 2.157E+O3 2.O6AEtO3 1.363E+O5 1.263EtO3 6.865E+O4 «.ai6B»O4 3.1OOE+O2 1.7O5K+O2
Water dep. O.OOOE+OO O.OOOB+OO O.OOOE+OO O.OOOEtOO O.OOOB+OO O.OOOE+OO O.OOOB+OO O.OOOE+OO

Total 2.1S-7E+OS 2.066EtO3 1.563E+O5 1.2fc3EtO5 6.B65E+O4 6.B1GE+O4 3.1OOE+O2 1.7OSEtO2

Wvi t e i 1ml. =^ w«i t o r - IndopentJen t Wat er-dep . -— w.» t u r- dependent

K.x icel Risks CNHS(l,p,t) for Individual Radlonuc11des (1) and Pathways (p>
and Fraction of Total Risk at t~ O.OOOE+OO years

Water Independent Pathways (Inhalation excludes tadon)

Inhalation riant Meat M i l k

CO
Oto
04
to
00

Pt.- 210
Pa-226
Ra- 22fl
Th-228
Th-230
Th-232
11-234
U-238

2 .
I .
(: .

1

1

3 ,
3
8

B25F.
. 21 3B
B35E

. 1 64E

. O32E

. 449E

. 913E

. 743E

-09
•O4
OS

-O4
- O9
-10
- 1O
-O7

0.
0.
O .
O .
O .
0.
O.
O.

OOOO
3647
20S5
35OO
OOOO
OOOO
OOOO
OO26

O .

O .
O .
O
0
O .
O.
O,

. OOOEtOO

. OOOBtOO
, OOOE+OO

. OOOE+OO

. OOOE+OO

.OOOE+OO
, OOOB+OO
, OOOE+OO

O .
O .
O .
0.
0.
O.
O.
0.

OOOO
OOOO
OOOO
OOOO
OOOO

. OOOO
, OOOO
, OOOO

7 .
8 .
8
1 .
3 .
2
7
a .

. 1O8E-

. 533E

. 103E •

. 6B7E-

. 46OE-

. 195E-

. 84&E-

. 077E-

O6
O6
06
07
08
OB
08
08

O .
O .
O .
0.
O.
O.
O.
O.

O214
O2S7

. O244
OOOS
OOO1
.OOO1
, OOO2
, OO02

O
O
0
O
O
0
O
O

. OOOE+OO

. OOOEtOO

. OOOE tOO

. OOOE+OO

. OOOE+OO

. OOOE+OO

.OOOE+OO

. OOOE+OO

O .
O .
O.
O.
O.
O.
O.
O .

OOOO
OOOO
OOOO
OOOO
OOOO
OOOO
OOOO
OOOO

0
0
O
0
O
O
O
0

. OOOE

. OOOE

. OOOB

. OOOE

. OOOB

. OOOE

. OOOB

< OO
t OO
too
I OO
tOO
too
tOO

.OOOE+OO

O .
O .
O .
O .
O.
O .
0.
O.

OOOO
OOOO

, OOOO
, OOOO
, OOOO
, OOOO
, OOOO
, OOOO

7 .

2 .
2 ,
1 .
3 .
2 .
3 .
3.

risk

. 916K-

. 375K -
264E

. BB6K-

. B21B-
, 424E-
. 483B-
. SB6B-

O7

O7
O7

O7
oa
08
O8
oe

O .

O .
0.
O.
0.
O .
O.
O.

OO.?4
OOO7

. OOO7
0006
.0001
. OOO)
0001
0001

Total 3.O69B-O4 O.9227 O.OOOE+OO O.OOOO 2.413E-O5 O.O723 O.OOOE+OO O.OOOO O.OOOE+OO O.OOOO 1.377E-O6 O.OO47
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Excess Cancer Pis tes CMR.'l ( 1 . r. t > '"' Indiv idual Padlonuc1 11 l«s (I) anil Pathways (p)
and Fract ion of T i . l a J R i s k at t- O . O O O E t O O yearn

Wii t o r Dependent Pathways

w.itor Fish I' l .nit Moat M i l k A l l r a t liw.iy.-i-
H.I.lie. ————————————————————— ————————————————————— ————————————————————— ————————————————————— ————————————————————— —————————————————————

NucLl.K. r i s k tract, risk fract. risk tract. risk tract. risk fract. r i n k tract.

PI.-210 O.OOOEtOO O.OOOO O.OOOBtOO O.OOOO O.OOOElOO 0.0000 O.OOOE»00 0.0000 O.OOOE-00 O.OOOO 7.9O2K 06 O.OJ1B
Pa-226 O.OOOELOO O.OOOO O.OOOELOO O.OOOO O.OOOF.tOO O.OOOO O. OOOE.00 O.OOOO O.OOOF.IOO 0.0000 1.301E O4 0.1910
Pa-228 O.OOOF.4OO O.OOOO O.OOOE+OO O.OOOO O.OOOEtOO O.OOOO O.OOOElOO O.OOOO O.OOOElOO O.OOOO 7.66RE-O5 O.23O5
TU-228 O.OOOE«00 O.OOOO O.OOOE+OO O.OOOO O.OOOEtOO O.OOOO O.OOOEtOO 0.0000 O.OOOEtOO O.OOOO 1.1C8E-04 0.351O
Til-230 O.OOOEtOO O.OOOO O.OOOE + OO O.OOOO O.OOOEtOO O.OOOO O.OOOE-tOO O.OOOO O.OOOBtOO O.OOOO •7.3R4K-OB O.OOO2
Til-232 O.OOOElOO O.OOOO O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOF.IOO O.OOOO 4.653E OB O.OOO1
U-234 O.OOOBtOO O.OOOO O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOF.IOO O.OOOO 1.13VF. O1 O.OOO3
II 21B O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOF.IOO O.OOOO O.OOOEtOO O.OOOO O.OOOElOO O.OOOO 9.9Of>F.-O'7 O.OO3O

Total O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOBtOO O.OOOO O.OOOEtOO O.OOOO 3.32CF.-O4 1.OOOO

** Sum <>t water 1 riflttpencient ground, inhalation, plant, meat, ntllk, 9011
and water dependent water, flan, plant, meat, m i l k pathwaya

ICxcjens canoer Risks CNR99 (1 rn, 1, t > and (:HRS9W( Irn, 1, t) for Inhalation of
Radon and Its Decay Producta at t~ O.OOOEtOO yeara

Radlonucl lde>a
Radon ————————————————————————————————^—————^————————•—•^—————————^—————————————————-^—————
Pathway Rn-222 PO-21O PIS-214 Bl-214 Rn-22O Po-216 Pb-212 BJ-212

Watt, I - In.I. 1.1C5E-05 2.293E-05 2.9O6E-O5 5.684E-O5 3.913E-O7 6.135E-O9 3.e2-/E-O7 1.B9.2K O7
Water-rlup. O.OOOEtOO O.OOOEtOO O.OOOEtOO O.OOOEtOO O.OOOEtOO O.OOOEtOO O.OOOElOO O.OOOKlOO

Total 1.165E-O5 2.293E-O5 2.9O6E-O5 5.6n4E-Ob 3.913E-O7 6.13SE-O9 3.62VE-O7 1.892E-O7

Wa I f i t iml. -• -r Wa t t«r - Indupnfldent wa t4»r-dep. u~ W.i tcit -ilcipendont
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Ti.l . i l Kx. : . . . •> •> f;.iri-:i.l l< I » k e:NI'fl I < I , |>. I ) • • • lor I n 1 t J .1 I I y Kx I .•; t tint l',i< I I . .nu.: I I . U. •; (I) .mil I'.i I l.w.i y •;
.mil Fraction of Total Risk at t- O . O O O E i O O yuuls

W«i t <i i 1 McJopomUint Pathways ( L n h a l a t ion cixir I iiclti.-i i .Kt'in)

c;ioun.l Inhalation Ration IM.int Mo.it Mi lk

Nuo

Pb
Ra-
Ra-
Th
Th -
Th -
U-2

U-2

1 I'll)

2 1 O
226
228
228
230
2 32
34
38

2
i .
f..
i .
i .
3 .
-J

8 .

ri.r

CI25E
213E
035E

. 1 64E
032E

, 449E
. 9 1 3 F.
, 74 3E

k

-O9
04
O5
04
09
1O
1 O
07

f

0
O
O
0
O
O
O
O

ract .

. OOOO

. 2671

. 1 5O5

. 2564

. OOOO

. OOOO

. OOOO

. 001<»

0.
0 .
O .
O,
o.
o .
o
o.

risk

OOOR tOO
OOOEtOO

. OOOEtOO

. OOOEtOO

. OOOEt-OO

. OOOEtOO

. OOOEtOO

. OOOEtOO

ft

o .
o .
o .
0.
0.
o .
o .
o .

act .

oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo

0.
1 .
o .
9
0.
o
o
o

risk

. OOOEtOO

. 2O5E-04

. OOOEtOO

. 494E-07

. OOOEtOO

. OOOE lOO

. OOOEtOO

. OOOEtOO

f 1

0
0.
o
o
o
o
o
0

L act .

. oooo

. 2653

. oooo

. OO21

. OOOO

. oooo

. oooo

. oooo

7 .

B .

B .
1 .
3 .
2 ,
7 ,
8 .

risk

. 1O8E-O6
S33E-06

, 1O3E O6
. 687E-O7
. 46OE-OB
, 1 9!,F. OB
, B46B -O8
. 077E-OB

f

O
O
0
O
O
0
O
o

ract .

.0157

. O188

. O178

. OOO4

. OOO1

. OOOO

. OOO2

. O002

O .
O .
0.
O.
O .
0 .
0
o ,

risk

, OOOR tOO
. OOOEl OO
. OOOEtOO
. OOOE lOO
. OOOEtOO
, OOOR I 00
. OOOR tOO
. OOOEtOO

f 1

O .
o.
o .
o .
o .
o .
o .
0.

a. i:t .

OOOO
OOOO
oooo
oooo
oooo
oooo
oooo
oooo

0.
0.
0.
o ,
o .
0.
0
0.

risk

OOOE tOO
OOOR tOO

. OOOE tOO

. OOOE >OO

. OOOF. tOO

. OOOEt OO

. OOOE 1 OO

. OOOKtOO

tr

o .
0 .
0.
o .
o .
0.
o.
o .

act .

oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo

7 ,
2 ,
2 ,
1
3.
2
3
3

riak

. 91 6E-07

. 375E -07

. 264E-07

. 806E-O 7

. B21B-OB

. 424E- 00

. 4B3E-OB

. 586E- OB

fract .

O.OO17
0. OOO5
O. OOO5
O. OOO4
O. OOOI
0. OOOI
O. OOO 1
0. OOOI

3 . O 6 9 E - O 4 O.6759 O . O O O E t 1 . 2 1 4 B - O 4 O.2674 2 . 4 1 3 B - O 5 O . O 5 3 1 O . O O O E t O O O . O O O O O . O O O K l O O O . O O O O 1.577B-O6 O.OO35

Total Rxcesa Cancer Risk CNRSI (i , p, t) • • • Cor Initially Existent Rail 1 on.n,] IcJaa <i> anil Pntlivmya (p)
anrt Fraction of Total Riak at »- O . O O O E i O O years

Water Dependent Pathwaya

Radon Plant Mi J k A1J pathways

Nuellclo

Fl>- 210
Ra-226
Ra-228
Th-22B
Tii-;: 30
Th 232
U 2 34

11-2 38

rtak rract.

O.OOORlOO O.OOOO
O.OOOKlOO O.OOOO
O.OOORlOO O.OOOO
O.OOOEIOO O.OOOO
O.OOORlOO O.OOOO
O.OOOKlOO O.OOOO
O.OOORlOO O.OOOO
O.OOOEiOO O.OOOO

o .
o .
o .
o .
o.
o .
0.
0 .

riak

OOOEtOO
OOOEtOO

. OOOEtOO
OOOEtOO
OOOEtOO

. OOOK tOO

. OOOEtOO

. OOOEtOO

fract .

o .
o .
o .
o .
0.
o .
0 .
0.

oooo
oooo

. oooo
oooo

. oooo

. oooo

. oooo

. oooo

0.
o .
o .
o .
0.
o
0.
0

riak

. OOOE tOO
oooEtoo

. OOOEtOO

. OOOE tOO

. OOOE lOO

. OOOE 1 OO

. OOOE lOO

. OOOEtOO

fract.

0.
o .
0.
0 .
o .
0.
0.
0.

oooo
oooo
oooo
oooo
oooo

. oooo
oooo

, oooo

0
o
0
0
o
o
0
0

riak

. OOOEl OO

. OOOKtOO

. OOOEtOO

. OOOE lOO

. OOOEtOO

. OOOF. 1 OO

. OOOE tOO

. OOOEtOO

tract .

o .
o .
o .
0.
o .
o .
0 ,
o.

oooo
. oooo
, oooo
. oooo
. oooo
. oooo
. oooo
. oooo

o .
o .
o .
0 .
o .
o
0
0

riak

OOOR I OO
OOOE tOO

. OOOF.tOO

. OOOR I OO
, OOOEtOO
. OOOR I OO
. OOOR lOO
. OOOEtOO

rract.

o .
o .
o .
o .
0.
o .
o .
o .

oooo
. oooo
. oooo
oooo

. oooo

. oooo

. oooo

. oooo

o.
o .
o .
0.
0.
o .
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o .

riak f

OOOR
OOOE
OOOR
OOOK
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c:«int .im I nj t ed Zone r>i me*ns 1 r»ns In l t lA j Soil Concentrations, pCJ/g

A ioa : 1OOOO.OO sqti^ro m«t«r3 PI. 21O 2 . 4 7 O E + OO
Til I . knoni : 2 . OO molars Pi 226 2 . 4 7 O r , » O O

Cover l>0|ith: O . O O meters f d - 2 2 8 G . B 9 O C + O O
Th-22B 6 . 8 9 O E * O O
Th-230 2.950E+00

Til-232 3.B50E^OO
11-234 2 .<7OE->00
U-238 2 .000E .OO

>

Total Dose TDOSF. (L), mrem/yt
BasJc Radiation nose Limit - IS mrem/yt

T o t a l Mlxttiru Hum M ( t ) - Fraction or Basic Pose Limit Hecelv«<l at Tlimi (t)

t ( y x a r s ) : O . O O O K * O O l . O O O E * O O 3 . O O O B « O O l . O O O E t O l T . O O O E . O 1 1 . O O O E < O 2 3 . O O O E . O 2 l . O O O K t O I
T l l O S E ( t ) : 2 . O 9 2 E » O 2 2 . O * 7 4 E < - O 2 2 . O 2 9 E t O 2 l . B 9 " 7 E < O 2 1 . 7 9 9 E 4 O 2 1 . - 7 B 7 E I O 2 t . 7 9 * K l O 2 1 . 8 1 O E « O 2

M ( t ) : 1 . 3 9 4 E » O 1 1 . 3 8 2 E * O 1 1 . 3 5 3 E < O 1 1 .264OO1 1 . 1 9 9 E 1 O 1 J . 1 9 1 E I O 1 1 . 1 9 6 E I O 1 1 . 2 O / E » O ]

Maximum TI)cj3E((): 2.O92E»O2 miem/yr at t - O.OOOEiOO years
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PE.'iRAI), V -i !i.-/0 TI» I.lmlt - 0.5 ye.ar O«./::i/97 16:36 Page 4
In t i l . - i k : Pi., ur u-Ailu 1 I Cti!> 1 ilenl .- Lower Parcel B ( / 'j« imioors) nlw: ADRFT.B

Kx':nss C.»ni:i.l plsk* CNH.S ( 1 . p, t ) l i . i I n d i v i d u a l pad I onuu 1 11 Icui (1) .inrl I'.ithwaya < p )
and Fraction of Total Risk at t- O.OOOEiOO yeats

Wat«*i- Dependent Pathways

Wat or Fla i l P l a n t Meat M i l k All ratliw.iyu-

react. risk tract.

P t > - 2 I O O.OOOEiOO O.OOOO O.OOOEi-OO O.OOOO O.OOOEiOO O . OOOO O.OOOEiOO O.OOOO O.OOOF.tOO O.OOOO 1.758F. OS O . O 1 2 3
Da-226 O.OOOE.OO O.OOOO O.OOOE+OO O.OOOO O.OOOK*OO O.OOOO O.OOOEiOO O.OOOO O.OOOKlOO O.OOOO 2.B94E-04 O.2O3O
Pa 22B O.OOOFMOO O.OOOO O.OOOEiOO O.OOOO O.OOOEiOO O.OOOO O.OOOEiOO O.OOOO O.OOOEiOO O.OOOO 4.16OE O4 O. 2!) 18
Th-228 O.OOOEiOO O.OOOO O.OOOEiOO O.OOOO O.OOOEtOO O.OOOO O.OOOEiOO O.OOOO O.OOOEiOO O.OOOO 6.99CSE-O4 O.49O7
Til-^TO O.OOOEiOO O.OOOO O.OOOEiOO O.OOOO O.OOOEiOO O.OOOO O.OOOEiOO O.OOOO O.OOOEiOO O.OOOO 1.S4SE-O7 O.OOO1
Th 232 O.OOOEiOO O.OOOO O.OOOEiOO O.OOOO O.OOOEiOO O.OOOO O.OOOBiOO O.OOOO O.OOOEiOO O.OOOO 1.719R O7 O.OOO1
U-234 O.OOOEiOO O.OOOO O.OOOEiOO O.OOOO O.OOOEiOO O.OOOO O.OOOEiOO O.OOOO O.OOOEiOO O.OOOO 2.S1OF.-O7 O.OOO2
U 23« O.OOOEiOO O.OOOO O.OOOEiOO O.OOOO O.OOOEiOO O.OOOO O.OOOEiOO O.OOOO O.OOOEiOO O.OOOO 2.444K-O6 O. OOI 7

Tot .1 1 O.OOOEiOO O.OOOO O.OOOEIOO O.OOOO O.OOOEiOO O.OOOO O.OOOEiOO O.OOOO O.OOORlOO O.OOOO J.4.76E-O3 I.OOOO

** £inm of watOL Independent ground, inhalation, plant, meat, milk, soil
and water dependent water, fish, plant, meat, milk pathways

Kxcuss cancer Rlaka CNR89 ( irn, i . t > ami CNRS9W( i i-n, i , t) Cor Inhalation of
Radon and It* Decay Products at t~ O.OOOE+OO years

Padlonuclidea
Radon ————————————————————»——-^————————^————————i^———•—^———————^————————•—————————^———
Pathway Bn-222 Po-218 Pb-214 Bl-214 Rn-22O Po-216 Pb-212 Bl-212

W.ller I nil. 2.592E O5 5.1O2E-O5 G.46BE-O3 1.265E-O4 2.344E-O6 3.e75E-O8 2.173K-OC 1.134K O6
Watei i1up. O.OOORlOO O.OOOEiOO O.OOOEiOO O.OOOEiOO O.OOOEiOO O.OOOEiOO O.OOOEiOO O . O O O K l O O

Total 2.S92E-05 &.1O2E-O5 6.466E-O5 1.265R-O4 2.344E-O6 3.675E-O8 2.173E O6 1 . 1 34E O6

w«i t o i I r u l . •'•'•- W.i t «»t - 1 mlcipundcf lit Wat«r-tiop. e» w<itcn -depenijent
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o . oooo
o . oooo
o . oooo
o . oooo

0.
0.
0 .
o .
o .
0.
O .
O .

Plant

risk

oooe-too
OOOEtOO
OOOEtOO

OOOEtOO
OOOEtOO
OOOE-tOO
OOOK-tOO
OOOK! OO

tract .

o . oooo
o . oooo
o . oooo
o . oooo
o . oooo
o . oooo
o . oooo
o . oooo

Meat

risk

O . OOOEtOO
O . OOOE I OO
O . OOOE 1 OO
O . OOOE tOO
O . O O O K. 1 O O

O . OOOE t OO
O . OOOEtOO
O. OOOK >00

tract .

0 . OOOO
0. OOOO
o . oooo
o . oooo
o . oooo
o . oooo
o . oooo
0. OOOO

Ml Ik

risk tract.

O.OOOF. (OO O.OOOO
O. OOOEtOO O.OOOO
O. OOOEtOO O.OOOO
O. OOOEtOO O.OOOO
O.OOOEIOO O.OOOO
O.OOOEIOO O.OOOO
O. OOOEtOO O.OOOO
O.OOOEIOO O.OOOO

risk frat;t.

1 -762E-06
5.2B5B-07
1 . 228E 06
1 . 1 3OF.-O6
7.995E-08
9.OC1E 08
7.751E-08 O.OOOO
8.843F.-O8 O.OOO1

4.98SE-06 O.O029

All pathways

1:1 sic Tract.

1.7!>BK. • O& O.O1O3
5.57SE O4 O.3281
4.16OE-O4 O.244B
7.OS3E 04 O.4150
1.545E O7 O.OOOI
1 . 739F. O7 O . OOO 1
2.530E-O7 O.0001
2.444E 06 0.0014

O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOE-tOO O.OOOO O.OOOEtOO O.OOOO O.OOOKtOO O.OOOO O.OOOEtOO O.OOOO 1.699F.-O3 1.OOOO

»<:NHM i ( 1 , |>, I I 1 "«•• I utloa intrlk>utlon ft oni tlatjay rlauffhl er racllonuc:! Idos
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PE.'IHAI), V i> 'j.'IO T*» l . lmlt » O.b yuat Ub/21/9 ' / 1 6 : 4 i Pa<j« 9
Summary : Fin ui «i - Aclu 1 t Hosliient; Parcels B * C ("75* Indoors) Fllo: ADRFT.ntC

Ci trit .mil n.i I c*il Zone* I>1 mcina I una In l t f .1 I riol I Consent ra t 1 onn . pCl/f |

Aiua: 1 O O O O . O O square meters PL> 2 10 2 . O O O F . » O ]
Th I <:kri«3s : 2 . OO motors Pa 226 2 . O O O E I O 1

Cc.vor l>c.plli: O . O O mutnrs Pa 228 4 . 3 3 O F . t O )

Th :!28 4 . 31OE*O1
Til-230 3 . 7 - 7 O E « O l
Th 232 1 . 9 2 O E 4 O 1

U 234 3 . B5OF.4O1
11-238 3 . 9 3 0 E I O J

Total Drasa T D o a B ( t ) , mr«m/yr
Basic Radiation I>oa« Limit - IS mrern/yr

Tcital Mixture Sum M(t ) - Fraction of Uaslc Dose Limit Received at Tlm« (t)

t ( y e a r s ) : O . O O O K 1 O O 1 . OOOE*OO 3 . O O O E t - O O l . O O O E ' O l 3 . O O O E * O 1 l . O O O F , . 0 2 3 . O O O F . i O 2 1 . O O O K I O 3
T D O S E ( t ) : ] . 5 6 < - E < 0 3 1 . 5 S 2 E 4 O 3 t . 5 1 7 E » O 3 1 . 4 1 4 B > O 3 1 . 3 3 6 E + O 3 1 . 3 5 2 E I O 3 1 . 4 2 1 R I O 3 1 . 5 S V E + O 3

M ( t > : 1 . 0 4 4 E - > 0 2 l . O 3 b E » O 2 l . O 3 1 E » O 2 9 . 4 2 B E * O 1 8 . 9 O S E * O 1 9 . O 1 3 E 4 O 1 9 . 4 T 5 E . O 1 1 O61F.4O2

Maximum T I > ' > S E ( t ) : 1 . 5 9 V E f O 3 minm/yr at t - l .OOOEiOl years

CO
o
to
o\
u>

J ' '•/",



c
RBHPA1),
Summa t y

K.».l li.
Nuc; | lilo

Pt>- 210
Pa 226
Ra 228
Th - 228
Th 23O
Th-232
U - 2 3 4
O - 2 3 8

\

n

6.
1
1 .
2 .
2 .
5.
8
2

M 5 . 7O
I".., Ill u-AliU 1 t P<i

' Tr,

Ground

. 922E

. 21BE
- O2

*O2
. 400E.02
, 4O4E
. 53OE
. 58 2 F.

. 661E

. 931E

I O2
-O2
O3
-03
»oo

o .
o .
o .
o .
o .
o
o .
o .

. oooo

. 0778
0899

. 1 535

. OOOO

. OOOO
, OOOO
. OO1 9

TH I.lmlt - O.5 y«it
a 1 dent; Fa reel a B C C

tal I>i>3B Contributor
Aa mrem/yt

Wu tot 1

I nha la t 1 on

O .
O .
0.
O.
O .
O .
0.
O .

OOOE+OO
OOOE+OO

, OOOE+OO
. OOOE.OO
. OOOE+OO
.OOOE-fOO
. OOOE-fOO
. OOOE+OO

0.
0 .
O .
O.
O.
0.
0.
O.

oooo
oooo
OOOO
oooo
oooo
oooo
oooo
oooo

o .
9 .
0 .
1 .
o .
o.
0.
o .

00/2 1 /97 16
: (7b» Indoors)

is TIW>3K ( 1 . p, t ) for
r and Ftaot Ion of T

Haiti

OOOE-.OO
, 3O6E+O2
OOOBlOO

O58E+O1
. OOOE.OO
. OOOE.OO
. OOOE+OO
. OOOEfOO

>n

o
o
0
o
o
0
0
o

. oooo

. 5942

. OOOO

. ooee

. oooo

. oooo

. oooo

. oooo

3.
2 .
5.
7 .
4 .
1 .
5.
5.

: 4 _ Pago 1 O
File: ADPFT.B*C

4

Tn.llvl.lii.il nail! omu: 1 Iclos (1
otal Dose At t - O.OOOKfOO )

PI ant

1O4E+ Ol
272E+O1
305F.fOl
44OE-O1
447E-O1
128E+OO
834E-01
661E-O1

O
o
o
o
o
o
o
o

Moat

1 ) ancl
fear a

i)

. O198

. Ol 45

. 0339

. OOO5

. OOO3

. OO07

. O004

. OOO4

O .
O .
0.
O .
O .
0.
0.
O .

OOOE+OO
OOOB • OO
OOOE 'OO
OOOE lOO
OOOBfOO

. OOOE.OO

.OOOE +OO

. OOOE.OO

O .
o .
o .
o
0 ,
o
o .
0

. OOOO

. OOOO

. OOOO

. OOOO

. oooo

. oooo

. oooo

. oooo

r,i«t:liway:i (I*)

Ml 1 k

o
o
o
o
o
o
0
o

. OOOF. > OO

. OOOF..OO

. OOOP. .00

. OOOE.OO

. OOOE.OO

. OOOE.OO

. OOOE.OO

. OOOF..OO

o.
0.
o .
o .
o.
o .
o,
o.

, oooo
oooo

. oooo

. oooo

. oooo

. oooo

. oooo

. oooo

Soil

3 .
6.
1 .
8 .
4 .
t .
2 .
2 .

456B+00
323E- 01
402F. + 00
317B- Ol
911B-O1
246Ef 00
590E-01
513B-01

O. OO22
O. OOO4
O . OOO9
O.OOO5
0. OO03
O . OOO8
O. OOO2
O . OOO2

5.O59E+O2 O.3231 O.OOOE+OO O . OOOO 9.412B + O2 O.6O1O 1.1O3E + O2 O.O7O4 O.OOOB + O.OOOO O. OOOE.OO O.OOOO B.fiSOB-l-OO O.OO55

Total Doae Contributions TDOSE ( 1 . p, t ) for Individual Had 1 onuc 1 1 . Ids (1) and pathways < f > >
A9 mr*m/yr and Fraction of Total Dos* At t — O.OOOE+OO y*ara

Fish

Water Dependent Pathways

Hadon Plant Ml IK All Pathways'

Pb-21O
Ra-226
Fta 22B
Th-22fl
Th-230
Th-2 32
U -2 34
II- 2 38

Total

0.
0.
0 .
0 .
O .
O .
O .
O .

O .

OOOD.OO
OOOE.OO
OOOE.OO
OOOE.OO
OOOE 1 OO

OOOE+OO
OOOE lOO
OOOF. ( OO

OOOE+OO

0.
O .
o
o ,
0 .
o .
0 ,
0

o .

. oooo

. oooo

. oooo

. oooo

. oooo

. oooo

. oooo

. oooo

. oooo

0
0
0
o
o
0
o
o

o

mrem/yr

. OOOE+OO

. OOOE+OO

. OOOE+OO

. OOOE+OO

. OOOE+OO

. OOOE+OO

. OOOE+OO

. OOOE+OO

. ooop.+oo

0.
o.
0.
0.
0 .
o .
0.
0.

0.

. oooo

. oooo

. oooo

. oooo

. oooo

. oooo

. oooo

. oooo

. oooo

o.
o.
o.
0.
o.
o .
o.
0 .

OOOE+OO
OOOE.OO
OOOE .OO
OOOBlOO
OOOE+OO

OOOE. OO
OOOE.OO
OOOElOO

O . OOOB+OO

ria t hwa vs .

0 .
0 .
0.
0 .
0.
o .
o .
0.

o .

oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo

oooo

0.
o.
0 .
0 .
0 .
o .
o.
0 .

o.

. OOOB+OO
OOOE.OO

. OOOE+OO

. OOOE+OO
OOOE »OO

. OOOB+OO

. OOOE.OO

. OOOE .OO

. OOOE+OO

o.
o.
o.
0.
o.
o .
o.
0.

0.

oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo

oooo

o.
o.
o.
0.
0 .
o .
o.
o.

0.

OOOE. OO

OOOE .OO
OOOE >OO
OOOE .OO
OOOE+OO

OOOF.+ OO
OOOE. OO
OOOF.. OO

OOOE+OO

0.
0 .
0 .
0 .
0.
o .
0 .
o .

o .

oooo
oooo
oooo
oooo
oooo

, oooo
, oooo
. oooo

, oooo

o .
o .
o .
o .
o .
o.
o .
o .

o .

. OOOB

OOOB
. OOOB

. OOOB

. OOOF.

. OOOE

. OOOB

. OOOE

. OOOB

100
too
.00
.00
lOO
.00
«00
too

. OO

o.
o .
o .
o .
o .
0.
o .
o .

o .

oooo
oooo
oooo
oooo
oooo
oooo

. oooo

. oooo

. oooo

3 .
1 .
1 .
2 .
9 .
2 .
8 .
3 .

1

. 456E401

. O76E f O3

. 953BI

. 325E t
61 1 E

. 380E.

. 511E-

. 749E«

. 566E+

02
02
Ol

oo
Ol
OO

O3

0.0221
0. 6869
O. 1247
0.1612
O . OOO6
0 . OO1 5
O.OO05
O.OO24

1 .0000

Oto
or*
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16:41 Page 3
File: ADRFT.BtC

Amount of intake Quant 1 t lea u I NT < 1 , p, t ) for Indl v Irlua] H a c t i o n u e l i i l e s (t) and Pat hw.iys < p)
As pel/yr at t* O . O O O B + O O years

Wa t n r Independent Pathways (Inhalation w/o

Nucllclcf Inhalation

ft) - 2 1 O O

Pa - 236 O
Ra-228 0
Th-228 O
Th-230 0
Th-232 O
U-234 O
U-238 O

. OOOEtOO

. OOOEtOO

. OOOEtOO

. OOOEtOO

. OOOE tOO

. OOOEtOO

. OOOEtOO

. OOOBtOO

Amount dt

Plant

4 .

1 .
3 .
9 .
8 .
4 .
2 .
2 .

2C9EtO3 O
7O8EtO4 0
684Bt04 0
208Bt02 O
114Et02 0
132Et02 O
062Bt03 O
!O4EtO3 O

Meat

.OOOEtOO O

.OOOEtOO O

.OOOEtOO 0

.OOOEtOO O

.OOOEtOO O

.OOOEtOO O

.OOOEtOO O

.OOOEtOO O

Intake Quantities CllNT9<

Milk

.OOOEtOO

. OOOEtOO

. OOOEtOO

. OOOEtOO

. OOOEtOO

. OOOEtOO

. OOOEtOO

. OOOEtOO

i rn, 1 , t )
Radon and Its Decay Products as

Pathway

Wat»r Ind.
Watet -d«p.

Total

Wa t. t* t 1 ml .

raclon) Watej Dopendont Pathways

Sol 1 Water

4 . 754Et02 0 .
4.7S4Et02 O.
1 . O29EtO3 O .
1 . O29EtO3 O .
8 . 962Et02 0.
4 . S64EtO2 O .
9. !S2Et02 0.
9 . 342Et02 O .

and QINT9W(lrn
pcl/yr at t- O

OOOEtOO
OOOEtOO
OOOEtOO
OOOEt OO
OOOEtOO
OOOEtOO
OOOEtOO
OOOEtOO

, i, t ) to
. OOOEtOO

O
0
O
O
O
0
O
0

r

Fish Plant Meat

.OOOEtOO O.

.OOOEtOO O.

. OOOEtOO O .

. OOOE tOO O .

. OOOE lOO O .

.OOOEtOO O.

.OOOBtOO O.

.OOOBtOO 0.

Inhalation t

OOOF.tOO O. OOOF.tOO
OOOEtOO O. OOOF.tOO
OOOF.tOO O. OOOF. tOO
OOOEtOO O. OOOF.tOO
OOOF.tOO 0. OOOBtOO
OOOEtOO O. OOOEtOO
OOOF. lOO O. OOOE tOO
OOOF.tOO O. OOOF. tOO

Jt

Milk Iiigestlon*

O. OOOBtOO 4.744EtO3
0. OOOBtOO 1.756EIO4
O. OOOBtOO 3.7O7F.tO4
O. OOOEtOO 1.9*>OEtO3
O. OOOBtOO 1.7OBF.tO3
O. OOOEtOO 8.697EtO2
O. OOOEtOO 2.977EtO3
O. OOOBtOO 3.O39E1O3

years

Radlonucl Idas

Rn-222

3. 887EtO6
O. OOOEtOO

3. 887Et

- - Wa t e r

06

Po-218

3.722EtO«
O. OOOBtOO

3 . 722Et06

P ID-21 4

2 . 816EtO6
O.OOOE+OO

2 . BlCEtOe

Bl-214 Rn-22O

2.276BtO« 2.38SEtO6
O. OOOEt

2 . 276Et

00 0. OOOE tOO

oe 2 . sesEtoe

Po-216

2 . 566EtO6
O. OOOEt

2 . 566E4

00

O6

Pb-212

1 . 167EtO4
O. OOOEtOO

1.167P.t04

Bi-212

6. 419BtO3
O. OOOBtOO

6. 419Et03

Kxi :«i:i:i C.in<i;u i P 1 ska CNMll ( 1 , |i, I > t « .1 1 in 11 v 1 tlua 1 Mad I t :>nt i« : 1 1 « I f f » ( 1 ) <«ni1 I Ml Itw.iy.'t < p
and Fraotion of Total Risk at t- O . O O O E + O O yeats

Nile-' 1 Idb

Pt>-^ 1 O
Ra- 226
Ra • 228
Th-228
Th-230
Th-232
U-234
U-238

5.
2 .
2 .
4 .
2 .
6 .

1 .

4 .

C7t

risk

090E
1B6E-
33OE-

our

wat«

id t nha lat 1 on

tract .

OB
03
O3

383E-03
.76OE-
429E-

. 3S7E-

. 237E-

OB
O9
OB
05

O .
0.
O.
0.
O.
O,
0.
0

. OOOO

. 22BB

. 2440

. 4589

. OOOO

. OOOO

. OOOO

. OO44

O .
0.
O .
O .

o.
o.
o .
o.

risk

OOOEtOO
OOOEt OO
OOOEtOO
OOOBtOO
OOOBtOO

. OOOEtOO

. OOOBtOO

. OOOBtOO

f

o
o
0
0
0
o
o
o

ract .

. OOOO

. OOOO

. OOOO

. OOOO

.OOOO

. OOOO

.OOOO

.OOOO

1 .
1 .
2 .

6 .
9 .
4 .
2 .
3.

rla

28 IF.
537E
763E
353E
2 SOB

. O91E

. 721E

. 914E

Plant

k

-O4
-04
-O4
-06
-O7
-07
-O6
-O6

fcact .

O .
O .
0.
0.
0.
o.
o .
o.

0134
O161
0289

, OOO7
.OOO1
. OOOO
. OOO3
. OOO4

O .
o .
0 .
o.
o.
o.
o.
o.

Meat

risk

OOOF.tOO
OOOBtOO
OOOEtOO
OOOEtOO

, OOOEtOO
. OOOEtOO
. OOOEtOO
. OOOBtOO

Milk

f ract .

0.
O.
O .
O .
o.
0.
o .
o.

OOOO
OOOO
OOOO
OOOO
OOOO
OOOO
OOOO
OOOO

0 .
0.
o .
0.
o .
o .
o .
o .

risk

OOOE t OO
OOOEtOO
OOOEtOO
OOOEtOO
OOOEtOO
OOOEtOO
.OOOEtOO
OOOEtOO

f ract .

O .
O .
0 .
O .
O.
O.
O .
O .

. OOOO

. OOOO
, OOOO
. oooo
. OOOO
. OOOO
. OOOO
. OOOO

1 .
4 .
7
7
1
4
1 .
1

sal 1

risk

. 426E-

. 279E-

. 72OE-

. 102E-

. 022E

. S19E-

. 2O8E-

.738E-

O5
O6
oe
oe
O6
O7
O6
oe

tf

o .
o .
0.
o .
0.
0.
o'.
o .

ac;t .

001 5
OOO4
0008
OOO7
0001
OOOO
0001
0002

Tot a 1 I . 9 4 1 E - O 3 O . 9 3 6 1 O . O O O R + O O O . O O O O 5 . 7 2 4 E - O 4 O . O 5 9 9 O . O O O B + O O O . O O O O O . O O O B + O O O . O O O O 3 . 7 7 8 E - O 5 O . O O 4 O
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I n r i l T k : Km uro-Adu I t He.i ident ,• Parcels B c C ( V b % Indoors) P l l u : ADRFT.DtC

tfxi.-oas Cdnccti Plsks ONPH ( 1 , p, t ) for Individual Pad 1 onurj 1 ii les <1) and p.ithw*iyn <p>
and Fract ion of Tota l Plsk at t— O . O O O E t O O yeats

W«i t €* r Popendent Pathways

w.i I <n Pish ri.inl Meal Mi lk All rjt hw.iy:i* •
p . , , I I , , ——————————————————— ——————————————————— ——————————————————— ——————————————————— ——————————————————— ———————————————————
Nuc:lJrJo risk tract, risk fract. risk tract. risk tract. risk tract. ziak tract.

Pt>-»lO O.OOOE'OO O.OOOO O.OOOE+OO O.OOOO O.OOOEtOO O.OOOO O.OOOE»OO O.OOOO O.OOOR.OO O.OOOO 1.424R-O4 O.OI49
Pa 22C O.OOOE4OO O.OOOO O.OOOE+OO O.OOOO O.OOOElOO O.OOOO O.OOOE'OO O.OOOO O.OOOElOO O.OOOO 2.344P.-O3 O.24S4
Pa-228 O.OOOEtOO O.OOOO O.OOOElOO O.OOOO O.OOOElOO O.OOOO O.OOOE«OO O.OOOO O.OOOElOO O.OOOO 2.614E-O3 O.2717
Th-22R O.OOOElOO O.OOOO O.OOOELOO O.OOOO O.OOOElOO O.OOOO O.OOOElOO O.OOOO O.OOOElOO O.OOOO 4.396E O3 O.4CO3
Til-230 O.OOOElOO O.OOOO O.OOOElOO O.OOOO O.OOOElOO O.OOOO O.OOOEtOO O.OOOO O.OOOP.lOO O.OOOO 1.974E O6 O.OOOZ
Til 232 O.OOOElOO O.OOOO O.OOOEtOO O.OOOO O.OOOElOO O.OOOO O.OOOEtOO O.OOOO O.OOOElOO O.OOOO R.674E O7 O.OOO1
O 234 O.OOOElOO O.OOOO O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOF. lOO O.OOOO 3.943F.-O6 O.OOO4
U-23B O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOElOO O.OOOO 4.8O2K-O5 O.OOSO

Total O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOElOO O.OOOO 9.55JE OS 1.OOOO

** fiuni of watcii Independent cfround, inhalation, plant, meat, milk, soil
and water dependent water, flan, plant, meat, m i l k pathways

BxcTesa Cancel Risks CNPS9 ( I rn, 1 , t ) anil CHRS9W( J rn, 1 , t ) tor Inhalation of
Radon and Its Decay Products at t— O.OOOBtoo years

Ratl J onucl IcJes

Pathway

Wat 01

Watei
- 1 nd .
- dnp .

P.n-222 Po-218 PO-214 Bi-214 Rn-22O Po-216 Pt>- 2 1 2 81-212

2.O99E-04 4.132E-O4 5.237E-O4 1.O24E-O3 1.473E-O5 2.31OE-O7 1.366E-OS 7.125E-O6
O.OOOEtOO O.OOOEtOO O.OOOEtOO O.OOOEtOO O.OOOEtOO O.OOOElOO O.OOOEtOO O.OOOElOO

Total 2.O99E-04 4.132K-O4 5.237E-O4 1.O24E-O3 1.473E-O5 2.31OE-O'/ 1 . 366K-O5 *7 . 1 2bB- O6

Wa tot 1 MI I . =-=*- Wat o r 1 rtrloponclctn t Wat er-rtep. ™ = Wa t <»r - clApendont



PE:IHAI>, vi . n t . . / o T»» i . i m l t - 0.5 y<>ai 06 /21/97
I n t r l s k : Fu t ill « - Adu 1 t l-tos 1 il«tn t s P a t c o l n D & C: ( 7 b * lm.lrjc.rs)

1 6 : 4 3 Paqo &
F i l e : A D R F T . H i C

T c . t a l Bxcnan rjanour K I s k f.'NPS I ( 1 , p, t I • • • tor I n i t i a l l y E x l s t o n t H ,i<l I < n i i i u 1 I ilc.ti (I) .mil
.mil F r a c t i o n of Total P J s k at t - O . O O O E t O O yours
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OOOB » OO O .

OOOB+OO O.

. OOOE" OO O .

. OOOE+OO O .

. OOOB tOO O .

.OOOE+OO O.
OOOEIOO O.

.OOOE+OO O.

I>r inking
Watar

.460E-05 0

.429E-06 0,

. 16OE 05 0

. 93 1 E- O6 O

. 924E- O6 O

. 264E-O5 O

. 296E 06 O

.245E-O6 0

OOOO

OOOO

OOOO

OOOO
. oooo
oooo

. oooo

. oooo

. oooo

. 3127

. O944

. 2746

. 1OOB

. 0245

. 16O6

. 0165

. 0158

O .

O .

O .

0.
O .

O .

o .
o.

o.

o.
o .
o .
0

o .
o
0

o

I nha lat

OOOE4OO
OOOE+OO

OOOE+OO

OOOE+OO

OOOB+OO

OOOB+OO

OOOE+ OO
OOOE+OO

OOOE+OO

Soil

.OOOE+OO

. OOOE+OO

. OOOE+OO

. OOOE+OO

. OOOB+OO

. OOOE+OO

. OOOB+OO

.OOOE+OO

I'd. !«•

1 Radi onucl i d«» (i> and

ion

O.

O .

O.

O .
O.

O .
O .

O .

O.

OOOO
OOOO
OOOO

OOOO
OOOO
oooo
oooo
oooo

oooo

o .
o .
o .
o .
o .
o .
o .
o .

o.

PI ant

OOOE+OO
OOOE4 OO

OOOE+OO
OOOE4 OO

OOOE+OO

OOOE+OO

OOOE+OO
OOOB+OO

OOOB+OO

O

o
o
o
o
o
o
o

o

. oooo

. oooo

. oooo

. oooo

. oooo

. oooo

. oooo

. oooo

. oooo

Pat hway» <p)

o .
o .
o .
o .
o .
o .
o .
o .

o.

Radon

O.

O .
O .
O .

o .
o .
o .
o .

oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo

o.
o .
o .
o .
o .
o .
o .
o .

oooc+oo
OOOB+OO

OOOE+OO

OOOE+OO
OOOB400

OOOE+OO

OOOE+OO
OOOE+OO

o
o
o
o
o
o
o
o

. oooo

. oooo

. oooo

. oooo

. oooo

. oooo

. oooo

. oooo

o.
o .
o .
o .
o .
0 .

o .
o.

Meat

OOOR+OO O .

OOOB+OO O .

OOOE+OO O.

OOOE4 OO O .
OOOB+OO O.

OOOEIOO O.

OOOE+OO O .
nooB+oo o.

OOOB+OO O.

Incidental
Vatar

.OOOE+OO O.

. OOOE-* OO O .

. OOOB + OO O .

.OOOB+OO O.

.OOOE+OO O.

, OOOB + OO O .

. OOOE+OO O .

.OOOE+OO O.

and

OOOO

OOOO

OOOO
OOOO

oooo
oooo
oooo
oooo

oooo

oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo

Fraction of Total Rink

O .

O .

0 .

O .
O .

o .
0 .
o .

o .

o .
o .
o .
o .
o
0

o
o

M i l k

O O O B 4 O O O
OOOE4 OO O

OOOE>00 O

OOOEIOO O

OOOE + OO 11
OOOEIOO 0

OOOEIOO O
. OOOE4 OO O

OOOEIOO O

Atr

I miners 1 <

.OOOE+OO O

. OOOB + OO O

. OOOE4 OO O

. OOOE tOO O

. OOOB * OO O

.OOOB+OO O

.OOOE+OO O

. O O O E 4 O O O

F 1 Mh

. OOOO

. OOOO

. OOOO

. oooo

. oooo

. oooo

. oooo

.oooo

. oooo

1)11

. oooo

. C1OOO

. oooo

. ouon

. oooo

. oooo

. oooo

. oooo

o .
o .
0 .

0.
o .
0 .

o .
o .

o ,

OOOB+OO
OOOB 4 OO

OOOEIOO

OOOE t OO
OOOEIOO

OOOB » OO

OOOEIOO
OOOE+OO

OOOE+OO

O . OOOO

O . OOOO

O . OOOO

O . OOOO
o . oooo
o . oooo
0 . OOOO
o . oooo

n. oooo

All Pathway*

2 .

7 .
2
7

1
1
1
1

. 46OE-O9

. 429E-06

. 16OE-O5

. 931E-OS

. 924E-06

. 264E- 05

. 296E-06

. 2 4 5 E - 0 6

O . J127

O . O944

O . 2 7 4 6

O . 1OOB
0 . O245
0 . 16O6

O . O 1 6S

O . O15B

Tot*] "7 . 0 6 6 E - O S l . O O O O O . O O O E + OO O . O O O O O . O O O K + O O O . O O O O O . O O O E + OO O . O O O O O . O O O & t O O O . O O O O 7 . 8 6 6 E - O 5 I . O O O O

Note : Tli<n r 1 H k Cor Hn~ 222 Ai t t i /nr Bn-22O 1 no 1 urtejn t:r»rit i I Ijti t 1 on f rotn cJ«cay cJ«u<f Kt «• i 9 < Po , l't> - , a net Bi ) .
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Calculation Maaulta with »aaa Data »>»

Total Cancec Rlak Gomporianta RlaK2ll,p> (from Slopa Paetoca) for
Individual RadlonuolIdaa (1) and Pathway* <p> and rraoelon of Total Rlak

Total Expoaura Duration — 3.OOB+O1 yaara

IfiHa 1 at 1 on Plant Ml Ik

l't>-21O
na-226
Ra-22«
Th-228
TH-230
rh-232
11-234
11-238

O.
O.
O.
O.
0.
0.
O.
O.

OOOB+OD

OOOB+OO
OOOB+OO
OOOB+OO
OOOB+OO
OOOB+OO
OOOE+OO
OOOB+OO

O
O
0
O
O
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o
0

. oooo
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0
0
o
o
o
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.OOOB+OO

.OOOB+OO

.OOOB+OO

.OOOB+OO

.OOOB+OO

.OOOB+OO

.OOOE+OO

.OOOB+OO
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O
O
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o
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o
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o
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o
o
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o
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.OOOB+OO

.OOOB+OO
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o
o
o
o
o
o
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. oooo
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o
o
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o
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. OOOB+OO

.OOOB+OO

o
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o
o
o
0
o
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0
0
o
o
o
0
0
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.OOOB+OO

. OOOB+OO

.OOOB+OO
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.OOOB+OO

.OOOB+OO

.OOOB+OO

. OOOB+OO

o
o
o
o
o
o
o
o

. oooo
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.oooo

.oooo

. oooo

.oooo
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o
0
0
o
o
o
0
o

. OOOB + OO

.OOOB+OO

.OOOB+OO

.OOOB+OO

.OOOB+OO

.OOOB+OO

.OOOB+OO

. OOOB+OO

o
0
0
o
o
o
o
o

.oooo

. oooo

.oooo

. oooo

.oooo

. oooo

. oooo

.oooo

Total O.OOOB+OO O.OOOO O.OOOB+OO O.OOOO O.OOOB+OO O.OOOO O.OOOB+OO O.OOOO O.OOOB+OO O.OOOO O.OOOB+OO O.OOOO

Radio-
Nuallda

Dr Ink! no.
Watar

rlak fraot.

fb-210 6.027E-0* 0.2«»1
na-23* 2.2OSB-OC O.1448
na-228 4.939E-06 O.3241
fh-228 2.970E-06 O.1951
rn-23O 1.756E-O7 O.O115
Id-232 2.O1OE-O7 O.O132
1-234 2.652E-07 O.O174
1-238 3.776E-07 O.O24B

o
0
o
0
o
o
o
o

sou

rlak

.OOOB+OO

.OOOB+OO

.OOOB+OO

.OOOB+OO

. OOOB+OO

.OOOB+OO

. OOOE+OO

. OOOB+OO

I

*

0
o
o
o
o
0
o
o
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.oooo

.oooo

. oooo

.0000
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. oooo
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o.
o.
o.
o.
o .
o .
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rlak

OOOB+OO
OOOB+OO
OOOB+OO
OOOE+OO
OOOB+OO
OOOB+OO
OOOB+OO
OOOB+OO
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f

O
O
o
0
o
0
o
o
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.oooo

.oooo

.oooo

. oooo

.oooo

.0000

. oooo

0.
o.
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0.
o .
o.
o.
o .

Inoldanl
Wat«l

rlak

OOOB+OO
OOOB+OO
OOOB+OO
OOOE+OO
OOOB+OO
OOOB+OO
OOOB+OO
OOOB+OO

•*"

t

o
o
o
0
0
0
o
o

1

.0000

.oooo

. oooo

.oooo

. oooo

. oooo

. oooo

. oooo

o
o
o
0
o
o
o
o

All
Xiamari

.OOOB+OO

.OOOB+OO

.OOOE+OO

.OOOB+OO

. OOOB+OO

. OOOB+OO

. OOOB+OO

. OOOB+OO

:
111

o
o
o
o
o
o
o
o

an

.oooo

.oooo

.oooo

. oooo

. oooo

. oooo

. oooo

. oooo

6.
2
4
2
1
2
2
3

All Pat*

027E-oc
.20SB~O<
. 93SB-OG
. 970E-06
. 796E-07
.010E-07
. G52E-07
. 77GE-O7

l%»l

O
O
o
o
o
o
0
o

aya

.SS91

. 1448

.3241

. 1951

. Ol 19

. O132

. 0174

.0248

Total 1.716E-O5 l.OOOO O.OOOB+OO O.OOOO O.OOOB+OO O.OOOO O.OOOB+OO O.OOOO O.OOOB+OO O.OOOO 1.716E-OS l.OOOO

lota; Tha rlak for Rn-222 and/or ftti-22O Inoludaa contribution from daoay daughtara (Po-, Pt>-, and B1-).

O.33 aaconda

Pb-210 risk recalculated with 1995 HEAST SF (lE-9/pCi)
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Summaiy : (• ... u I u -r:h I Icl l-i, n 1. Jen t ; Paiool A (liulom l iv .b* ) rilu: CHRIVT.A

d -n I .»m I n.i» tut 7,i->nu T) I num.i 1 (in.i In l t I .1 I S o i l c:iini;«tn t I <t t i on.-i, pcl / r j

Aio.i: I O O O U . O O s<|iiaro mole 1:1 I't. .: 1 O 1 . 7 < 1 O C < O O
Til I •: kn«».*in : 2 . OO mut < « t s Pu- ; !26 l . B * * O R « O O

Covoi l)<ipt:h: O . OO m t » t « t t s M.I 2^B 2 . 5 9 O R 4 O 1

TI1-2UB ^ . L 9 O F . « O 1
Th 23O -
Til 212 •
I I - - J34 3 . ' 7 9 O E l O O

II - 2 38 3 . 39OF. »OO

Tot.al Dusci Tlxj.SE(t > , mrem/yr
Basic Radiation Oo9e Limit — IS mrem/yr

Ti.lal Mlxt i i r f> 3um M( t ) - Traction of lljsic Oosa Limit Recoivecl at T I mo (t)

t ( y c t d t a ) : O . OOOr. + OO l . O O O E l O O 3 . O O O E t O O l . O O O K ' O l 3 . O O O E « O l l . O O O E < O 2 3 . O O O K . I O 2 l . O O O K f O 3

Tni)SF.( l ) : < . B 7 C K t O 2 4 . 7 7 B E » O 2 4 . 5 3 9 K < O 2 3 . ' / < > « i B « O 2 3 . i n 6 E t O J 1 . I 2 O E < O 2 3 . 1 O O K 1 O 2 3 . O 5 4 E I O 2
M ( t > : 3 . 2 5 1 E I O 1 3 . 1 B 5 E t O l 3 . O 2 6 K < O 1 2 . 5 3 1 F . • O 1 2 . I 2 4 E < O 1 Z . O B O E i O l 2 . O 7 2 E I O 1 2 . O 3 6 E I O 1

Maximum Tl>r i.'ir, < I > : 4 . 8 V O E 4 O 2 mrum/yr at t - O . OOOK i OO years
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RR.'IMAP,

Pt> 2 1 O

Pa 2.16

RJ 228
Th- 22B

Th-2 TO
Th -232
U- 234
11-238

Total

• ri ij .•70 T»I I.lmlt - O.b y«.a1 0t./2 1 /97 15:2. Paq« 1 0

Tr.lal l>ujj« Cont i ll'ul Irin.i TDO.'iK ( 1 , p, t ) for Individual PaiJ 1 onui; J 1 cl«js
As mrem/yr -*nrl Fraction of Total Dose At t — O. OOOE+OO

< : I i tllml

1 . 2 7 3 E • O 2
2 . 299B i Ol
8 . 1 7 2 K + O 1
1 . 395E IO2
2 . 6 5 8 F. O 3
2 . 088E O3
8 . 27SB 04
2 . 4 54 F. Ol

2 . 445E+O2

O . OOOO
O . O 4 7 1
O . 167C.
O . 2862
O . OOOO
O. OOOO
O . OOOO
O . OOO5

0. 5015

1 nh* la t

O . OOOE+OO
O . OOOE+OO
O. OOOE+OO
O . OOOE+OO
O . OOOE+OO
O . OOOE+OO
O . OOOE+OO
O . OOOE+OO

O. OOOE+OO

Ion

o . oooo
o . oooo
o . oooo
o . oooo
o . oooo
o . oooo
o . oooo
o . oooo

o.oooo

Total nose Contrltiut

H.I.I

O . OOOK+OO
2.112E+O2
O . OOOE+OO
7 . O46F. + OO
O . OOOE + OO
O. OOOE+OO

0 . OOOE+OO
O . OOOE+OO

2 . 1B2E+02

' >n Plant Mo.i 1

o . oooo
0. 433O
o . oooo
0.0144
o . oooo
o . oooo
o . oooo
o . oooo

0. 4475

ions THOSE < 1 , p, t)

2.6S1E+OO O.OOS4
1 . 992B+00 O. O041
1 . 4 3OE+O1 O . O293
2.OO2B-OI O.OOO4
2.167E-O2 O.OOOO
1.958E-O1 O.OOO4
2.588E-O2 O.OOO1
2.2OOE-O2 O.OOOO

1.941E+O1 0.0398

O . OOOE 1 OO
O . OOOEl OO
O . OOOE+ OO
O . OOOE+OO
O . OOOF. + OO
O . OOOE+OO

O . OOOE + OO
O . OOOE+OO

O . OOOE+OO

for Individual Had 1 onut: 1 lclu;t
As mrem/yr and Fraction of Total Doae At t

( 1 > ii ml
years

o . oooo
0 . OOOO
o . oooo
0. OOOO
0. OOOO
o . oooo
o . oooo
0. OOOO

o . oooo

( 1 > and

l-.it liw.iyi <p>

Ml 1 k

O . OOOE+OO

O . OOOF. I OO
O . OOOEl OO
O . OOOE+OO

O . OOOE + OO
O . OOOE lOO
O . OOOF. < OO
O . OOOE+OO

O . OOOE lOO

Pat !iw*«yn

o . oooo
o . oooo
0. OOOO
o . oooo
o . oooo
0 . OOOO
o . oooo
o . oooo

o . oooo

<D

So 1 1

1.31OF.+ OO O.OO27
2.46OE-O1 O.OOO5
1.773E+OO O.OO36
9 . 9bOE 01 O.OO20
1 . O«.3E O 1 O . OOO2
9.6O5E-O1 O.OO2O
5.O99E-O2 O.OOO1
4.336E-O2 O.OOO1

5.48SE+OO O.O112

— O. OOOE+OO years

Wat or Dependant Pathways

Nucllde

flj .MO
P»- 226
fa 228
Th-22B

Til 2 3 O
Th- 2 32
U -234
U-238

Total

water

mrem/yr

O . OOOF. 1 OO

O . OOOF.+OO
O . OOOF. i OO

O. OOOF. + OO

O . O O O K 1 O O

O . OOOEl OO

0. OOOE+OO

O . OOOF.+OO

O . OOOE+ OO

tract .

o.oooo
o . oooo
o . oooo
o . oooo
o . oooo
0 . OOOO
o . oooo
o. oooo

o . oooo

Fish

mrem/yr

O . OOOE+OO
O . OOOE+OO
O . OOOE+OO
0. OOOE+OO
0. OOOE+OO
O . OOOE+OO
0. OOOE+OO
0. OOOE+OO

O . OOOE+OO

trace.

0.0000
o . oooo
o . oooo
o.oooo
o. oooo
o . oooo
o. oooo
o.oooo

o . oooo

Had

mrem/yr

O . OOOE lOO
O. OOOE+OO
O . OOOE +OO
O . OOOEl OO
O . OOOE+ OO
O . OOOE lOO
O . OOOE+OO
O . OOOF. + OO

O . OOOE+OO

pa t hway ;* .

on

fract .

o . oooo
0. OOOO
o . oooo
o . oooo
o . oooo
0 . OOOO
o . oooo
o . oooo

o . oooo

Plant

mrem/yr fract.

0. OOOE+OO O.OOOO
0. OOOE+OO O.OOOO
O. OOOE+OO O.OOOO
O. OOOE+OO O.OOOO
O. OOOE+OO O.OOOO
O. OOOE+OO O.OOOO
O. OOOE+OO O.OOOO
O. OOOE+OO O.OOOO

O. OOOE+OO O.OOOO

Meat

mrem/yr

O . OOOF.+ OO
O . OOOE+OO
O . OOOE+OO
O . OOOE+OO
O . OOOE+OO
O . OOOE+OO
O . OOOE+OO
0. OOOE+OO

0. OOOE+OO

Mi ik

fract .

o. oooo
o . oooo
o . oooo
o . oooo
o . oooo
o . oooo
o. oooo
0. OOOO

o. oooo

mrem/yt

O . OOOE+OO
O . OOOF. + OO
O . OOOF. I OO
O . OOOEl OO
O . OOOE 1 OO

O . OOOE t OO
O . OOOF. lOO
o . OOOE: + 00

O . OOOE+OO

tract .

o . oooo
o . oooo
o . oooo
o . oooo
o . oooo
o . oooo
0 . OOOO
o . oooo

o . oooo

Al 1 Pathways*

mrem/yr fraot .

3.<JV4F.iOO O.OOHI
2.364E+O2 O.4B4B
9.779E+O1 O.2OO5
1 . 47BE+O2 O . 3O31
1 . 306E-01 O.0003
1.1B8E+OO O.OO24
7.770E-02 O.O002
3. 10BE- 01 O.0006

4 . B76B+02 i . OOOO
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PR.SPAIl,

PU- 2 1 O
Ra- 226
pa 22B
Th 2. '.'8
Th 23O
Th 232
U-234
U- 239

11 t> . 7O TH 1. 1 ni 1 t - O . 5 yea t O«./ J 1/97 15:4

Amount c.l Int a ke (Juant 1 1 le.i U 1 NT < 1 , p, t > for
As pCi/yr at I

wator I nc lc»pen<1ctn t Pathways (Inhalation w/o tadon)

O.OOOEtOO 3.64C.EtO2 O.OOOEtOO O.
O.OOOEtOO 1.49BEtO3 O.OOOEtOO O.
O.OOOF.tOO 9.93OEtO3 O.OOOEtOO O.
O.OOOF.tOO 2.477EtO2 O.OOOEtOO O.
O.OOOEtOO 3.954BtOl O.OOOEtOO O.
O.OOOEtOO 7.171EtOl O.OOOEtOO O.
O.OOOEtOO 9.144Et01 O.OOOEtOO O.
O.OOOBtOO B.179EtOl O.OOOEtOO O.

Pac|» 3

Iml iv 1 du<* 1 Had 1 onuc: 1 1 tlea (1) and l>athw.»y;i (p)
- O.OOOEtOO yeais

Wa t *j i pepenritint Pathways

OOOEtOO l.BO2EtO2 O
OOOEtOO 1.849EtO2 O
OOOEtOO 1.231BIO3 O
OOOF.tOO 1.231Et03 O
OOOEtOO 1.94OEtO2 O
OOOEtOO 3.518Et02 O
OOOEtOO 1 . 802Et02 O
OOOEtOO 1 . 612BtO2 O

and water-dependent water, fish, plant, meat, milk pathways

Pathw

wat.i-
Wator

Total

wa tot -

Amount of Intake Quantities QINT9<1

>ay Pn-222 Po-218 Pb-214

ind. 8.781BtOS 8.444EtO5 6.3B9EtOS
dep. O.OOOBtOO O.OOOBtOO O.OOOBtOO

8.781BtOS 8.444EtO5 6.3B9EtO3

.OOOEtOO O.OOOF.tOO O

.OOOEtOO O.OOOEtOO O

.OOOEtOO O.OOOEtOO O

.OOOEtOO O.OOOElOO O

.OOOEtOO O.OOOEtOO O

.OOOEtOO O.OOOElOO O

.OOOEtOO O.OOOEtOO O

.OOOEtOO O.OOOEtOO O

rn, i , t > and QINT9W ( 1 rn, 1 , t ) for Inhalation

Radionilcl idea

Bl-214 Rn-22O

S.16SBtOS 8.O59EtO8
O.OOOBtOO O.OOOBtOO

S.165EtO5 B.O59EtOS

Po-216 Pb-212

S.OOSEtOS 7.911EtO3
O.OOOBtOO O.OOOBtOO

8.OO5EtO5 7.911BtO3

.OOOEtOO O.OOOBtOO O.OOOEtOO

.OOOEtOO O.OOOEtOO O.OOOBtOO

.OOOF.tOO O.OOORtOO O.OOOEtOO

.OOOF.tOO O.OOOEtOO O.OOOElOO

.OOOF.tOO O.OOOEtOO O.OOORtOO

.OOOEtOO O.OOOEtOO O.OOOEtOO

.OOOEtOO O.OOOElOO O.OOOEtOO

.OOOEtOO O.OOOBtOO O.OOOBtOO

of

Bl-212

4 .479EtO3
O. OOOEtOO

4 . 479Et O3

5 . 448EtO2
1 . 6B3E«O3
1.11 6F. tO4
1 . 4 »9F.t03
2 . 335F.t02
4 . 21SEtO2
2.71 6E«02
2 . 4 3OE«O2

canaer Risks CNRS(l.p.t) fen Individual Radlonuu 11 ctes (i) and Pathways (p)
and Fraction of Total Risk at t- O.OOOEtOO years

water Independent Pathways (Inhalation excludes radon)
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otoo.o.o

Nucl 1 le

Pto-210
Ra- 226
pa 228
Th-228
Th -2.3O
Th-232
U-234
U 238
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2 .
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3 .
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696E
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07
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O .
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O.
O .
O .
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0004
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OOOO
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o .
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. OOOEtOO

o
o
0
o
o
o
o
o

. OOOO
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. OOOO

.OOOO

. OOOO

. OOOO

o
o
o
0
0
o
0
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4 .
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OB
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o .
0 .
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0.
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. OOO4
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OOOO

. 0001
OO01
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8.627B-O4 0.9714 O.OOOEtOO O.OOOO 2.O2OE-O5 O.O227 O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO S.182E-O6 O.OOS8
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Intrlsk : Puturu-chiId Resident; Parcel A (Indoor 87.5*) File: CHRFT.A

jks CNR.-l < I, p, t > C»r Individual pad 1 onua 1 I d«.i (1) anil Pathways (p)
and Fraotfon c.l T o t a l Risk at t- O.OOOKtOO years

Water Dependent pathways

Ish P l a n t Meat Ml I Ic All I'al hw.iyn*
.!, I I,

Nu,.ll.l«i i l : i k trat-.l. r i s k tract. risk tract. risk tract.

Pt> 21O O.OOOEtOO O.OOOO O.OOOE4-OO O.OOOO O.OOOE4OO O.OOOO O.OOOE4OO O.OOOO O.OOOElOO O.OOOO 3.271E-O6 O.OO37
Pa 226 O.OOOBlOO O.OOOO O.OOOB+OO O.OOOO O.OOOE»OO O.OOOO O.OOOEKDO O.OOOO O.OOOBlOO O.OOOO 8.55SR-O5 O.O963
Ra-228 O.OOOBlOO O.OOOO O.OOOB+OO O.OOOO O.OOOE^OO O.OOOO O.OOOE4OO O.OOOO O.OOOElOO O.OOOO 2.B73E-O4 O.3235
Th-228 O.OOOF.iOO O.OOOO O.OOOE*OO O.OOOO O.OOOE4OO O.OOOO O.OOOELOO O.OOOO O.OOOR^OO 0.0000 5.110E-04 O.5753
Til 230 O.OOOE.OO O.OOOO O.OOOE+OO O.OOOO O.OOOE<OO O.OOOO O.OOOE<OO O.OOOO O.OOOK«00 0.0000 5.382F. 08 O.OOO1
Th-232 O.OOOBlOO O.OOOO O.OOOE + OO O.OOOO O.OOOE»OO O.OOOO O.OOOEtOO O.OOOO O.OOOF. lOO O.OOOO 8.434E-O8 O.OOOI
II i!34 O . OOOF. lOO O.OOOO O.OOOEtOO O.OOOO O . OOOF. I OO O. OOOO O.OOOE»OO O.OOOO O . OOOF. I OO O.OOOO 7.197EO8 O.OOO1
II 238 O.OOOElOO O.OOOO O.OOOE«OO O.OOOO O.OOOE<OO O.OOOO O.OOOE4OO O.OOOO O.OOOElOO 0.0000 7.998F.-07 O.OOO9

Total O.OOOElOO O.OOOO O.OOOE+OO O.OOOO O.OOOELOO O.OOOO O.OOOE+OO O.OOOO O.OOOE4OO O.OOOO 8.881R-O4 1.OOOO

** niim »f watet. lnci«pencj«nt ground^ inhalation, plant, meat, milk, soil
anij wator dopenclent water, flsn, plant, meat, milk pathways

Kxuesa canucir Riaks CNPS9 ( irn, i , t > anil CNK39W( 1 I n, 1 , t) fur Inhalation of
Radon and its Decay Products at t« O.OOOB+oo years

RadionuclIdea
Radon -—————————————-——•———————————-^—'———————^—^———————»^————————_^—.————————————
Pathway Kn-222 Po-218 Pb-214 Bi-214 Rn-22O Po-216 Pb-212 Bi-212

W a t e r - l n d . 9.484B-OC 1.875E-OS 2.377E OS 4.648F.-O5 9.188E-O7 1.441E-O8 1 . 8 51 F. - O 6 9.944E O7
Walnr <1op. O.OOOE4OO O.OOOB4OO O.OOOElOO O.OOOE4OO O.OOOELOO O.OOOElOO O.OOOElOO O.OOOE»OO

Tola! 9.484E-O6 1.87SE-O5 2.377E-O5 4.648E-OS 9.188E-O7 1.441E-OB 1 . 851E O«, 9.944E-O7

Wa I e i j ml . — -* Wat e r- Independent Vlater-dep. «« w.i t«*r - dependent
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mil i .*. k

pt> 210
Ra 226
pa 228
Th 228
Th- 23O
Th- 232
U-234
U-23B

Total

Nuclldv

Pb-2 1O
Ra-226
Ra -22B
Th 228

T h - 2 3 O

TI> 21.:
II 234
U-238

V •!! lj . "/O

: I- lit lit <r l.h 1 1 il I'd

Ti.l a 1 Kx

( > t oilntl

1 . 8 7 2 F. O 9
8 . 252F. OS
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b . 799E 1O
4 . B10B 10
2 . 594E 1O
7 . O94E O7

B . 627K O4

M.It 91

risk

O . OOOE I OO
O . OOOF. 1 OO
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O . OOOK 1 OO

O . OOOK 1 OO
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O . O833
0. 2732
O . bl 39
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O . 8 7 1 1
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O«./ _• 1 /97 1 'j : 4. P
llrliil.l (1 V . b*) Fl IU :

PSU 1 I . p. I ) •»• for I n i t i a l l y
Fract l«m r>t Total Risk at t

lnrlepnrid*«n t Pathways (Inlial

Radon Plant

O. OOOF.tOO
9 . 84BE-OS
O . OOOB tOO
3 . 779E O6
O . OOOEtOO
O . OOOEtOO
O . OOOEI OO
O . OOOEtOO

O.OOOO 1.O23E-O4
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O . O994
o . oooo
0. O038
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O.OOOK tOO O.OOOO
O.OOOK < OO O.OOOO

O.OOOEtOO O.OOOO
O.OOOK IOO O.OOOO
O.OOOKiOO O.OOOO
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329B 07
847E-O6
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423E 08
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1 B2B -06
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O. 0017
O.OOOO
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O. 00b2
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o
o
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o
o
o
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risk

. OOOF.tOO
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o . oooo
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1 .
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All pathways

fl sk

. 2 7 1 F. - O 6

. 84OE- O4

. 87.1 K -04

. 1 4 7 E O 4

. 382E OB

. 4 34 B On

. 1 97E OB

. 9 9 8 F. O 7

tract .

o. oor>3
0. 1B5S
O. 29O 1
O . bl 98
O . OOO1
O . OOO 1
O . OOO 1
O. OOO8

Tot a] O.OOOEiOO O.OOOO O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOEt-OO O.OOOO O.OOOEtOO O.OOOO O.OOOKtoO O.OOOO 9.9O4F.-O4 1.OOOO

• C N P n l ( l , p , t > Includes ci>ntr1t»ution t rom d0c;ay daughter radlonuolidua
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Summary : fu t n i o -chl 1 «l F*«*sl<.1ont / all parcels Oa«jkt| round Fi le : CIIRFTBKW . A

<:< >ii I <ini I n.i t oiJ Xi me PI m*tnn Ion a I n 1 t I .» 1 So i l Conovnl rat ion.i, pC 1 /<]

A i o a ; 1 O O O O . O O sifuare meters
TMii;kn«»s: 2 . O O meters

Covet P«*pt h : O . OO meters

Pt>-2iO
Pa-226
pa 228
Th-228
Til-230
Th-232
11-234
11-238

1 . ] 1OE400
1 . 1 1OE4OO
1 . 2 7 O E « O O
1 . 1 5OE4OO
1 . 4 1OE4OO

1 . O1OE4OO

i . 1 1OE4OO
8 . 11OE-O1

Total Dose TDOIIE (t ) , mrem/yr
Basic Radiation Dose Limit • 15 mrem/yr

Total Mixture sum M(t) - Fraction of Basic Dose Limit Received at Time (t)

t ( y < i d > s > : O.OOOE+OO 1.OOOE+OO 3.OOOE+OO ].OOOC*O1 3.OOOE4O1 l.OOOEtO2 3.OOOE4O2 l.OOOE<O3
TDOSE(t): 8.O28E*O1 8.O37E4O1 8.O46E4O1 7.973E+O1 7.9O4B+O1 T.929E»O1 8.O29EtOl 8.24OE*O1

M ( t > : 5.352E*OO !>.358E->OO 5.364EtOO 5.315E«OO 5.269E4-OO 5.286E4OO 5.352E4OO 5.499E+OO

Maximum TUOSE(t): B.248E+O1 mrem/yr at t - 1.OOOE+O3 years

CJ
oto

U)
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B EH HAD,

Railll*

Mur:l Idu

PL> 2 1 O

Pa-226
pa- 228
Th-22B

Th 23O
Th- 232
0-234
U-238

Radon
PattiM

Water-
Water

Total

padlo-
Nucl ide

pb-21O
Pa-226
pa 228
Th-228

TH-23O
Th- 232
U-234
U-23B

\. .1 5.70 TH Limit - 0.5 year O6/21/97 15:35 Page 3

Amount uf intake Quantities UINT(t,p,t> for Individual Had 1 onuc 1 1 iltts (1) and Pathways <|i)
As pcl/yr at t" O.OOOEtOO years

Inhalation Plant Meat Milk Soil Water Pish Plant

O.OOOKtOO l.O<.8KiO2 O.OOOEtOO O.OOOKtOO 5.277EtOl O.OOOEtOO O.OOOKtOO O.OOOEtOO O

O.OOOEtOO 4.274EtO2 O.OOOEtOO O.OOOElOO 5.277EtOl O.OOOElOO O.OOOEtOO O.OOOEtOO O
O.OOOEtOO 4.869EtO2 O.OOOEtOO O.OOOEtOO 6.O38EtOl O.OOOEtOO O.OOOEtOO O.OOOF. lOO O

O.OOOEtOO l.lOOEtOl O.OOOEtOO O.OOOEtOO 5.468Bt01 O.OOOEtOO O.OOOEtOO O.OOOF. .OO O

O.OOOF.tOO 1.36(.BtOl O.OOOEtOO O.OOOEtOO 6.7O4EtOl O.OOOElOO O.OOOElOO O.OOOEtOO O
O.OOOEtOO 9.981EtOO O.OOOEtOO O.OOOEtOO 4.897BtOl O.OOOEtOO O.OOOEtOO O.OOOEtOO O

O.OOOEtOO 2.678EtOl O.OOOEtOO O.OOOEtOO 5.277BtOl O.OOOEtOO O.OOOEtOO O.OOOEtOO O

O.OOOEtOO 1.957Et01 O.OOOEtOO O.OOOEtOO 3.8S6BtOl O.OOOEtOO O.OOOEtOO O.OOOEtOO O

Radionucl lete.9

ay Pn-222 Po-218 Pb-214 Bi-214 Rn-22O Po-216 Pb-212 Bi-212

Ind. 2.SO6EtO5 2.41OBtO5 1.823B-I-OS 1.474BtO5 3.S78EtO4 3.555EtO4 3.513BtO2 1.989EIO2
dep. O.OOOEtOO O.OOOEtOO O . OOOEt-OO O.OOOEtOO O.OOOEtOO O.OOOEtOO O.OOOEtOO O.OOOElOO

2.5O6EtO3 2.41OEtO5 1.823EtO5 1.474EtO5 3.578EtO4 3.555EtO4 3.513IStO2 1.989EtO2

Ground Inhalation Plant Meat Milk

risk fract. risk fract. risk fract. risk fract. risk fract.

5.484B-1O O.OOOO O.OOOEtOO O.OOOO 6.4O7E-O7 O.O1O3 O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO 3

2.355E O5 O.3774 O.OOOEtOO O.OOOO 7.693E-O7 O.O123 O.OOOEtOO O.OOOO O.OOOElOO O.OOOO 9
1 . 327E-O5 0.2127 O.OOOEtOO O.OOOO 7.3O4E-O7 O.O117 O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO 9

2.26OE-OS O.3622 O.OOOEtOO O.OOOO 1.S18E-O8 O . OOO2 O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO 7

2.OO4E-1O O.OOOO O.OOOEtOO O.OOOO 3.115E-O9 O.OOOO O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO 1
6.695E 11 O.OOOO O.OOOEtOO O.OOOO 1.976E-O9 O.OOOO O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO 9

7.596E-11 O.OOOO O.OOOEtOO O.OOOO 7.O7OE-O9 O.OOO1 O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO 1

1.697E-O7 O.OO27 O.OOOEtOO O.OOOO 7.279E-O9 O.OOO1 O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO 1

M««t Milk

.OOOKlOO O.OOOEtOO

.OOOEtOO O.OOOEtOO

.OOOEtOO O.OOOEtOO

.OOOEtOO O.OOOEtOO

.OOOEtOO O.OOOKtOO

.OOOEtOO O.OOOEtOO

.OOOEtOO O.OOOEtOO

.OOOEtOO O.OOOEtOO

Sol 1

risk fract.

. 16CE-OV 0. OO51

.499E-OB O.OO15

. O57E O8 O . OO1 5

.54SE-O8 O.O012

.S28E-O8 O.OOO2

.696E-O9 0.0002

. 393E-O8 O.OOO2

.434E-O8 O.OOO2

Tot dl
I ngen t ion*

4 . 8O2EtO2
5. 473Et02
6. S68P.I01
8 . OVOEtOl
5. B95EtOl

7 . 956BIO1

5. 81 3Et01

5.958E-O5 O.95SO O.OOOEtOO O.OOOO 2.175E-O6 O.O349 O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO 6.3O9B-O7 O.O1O1
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RE3RAD, V ii 5 . 7 O T»» Limit - O.5 year Ofi/21/97 15:31 Page 5
Intrlsk : Fuiurtt-Chl Id l>«9 irlant.- all patce1s-Background File: CHRrTBKG . A

Total F.x

Nucl Ida

Pb-210
Ra-226
Ba-228
Th-228
Th-23O
Th-232
U-234
U- 238

Total

Grounci

risk

5. 4B4E- 1O
2 . 355E 05
1 . 3 2 7 B O 5
2 . 26OB O5
2 . 004E 10
6. 69SE- 11
7 . 596E 11
1 . 697E-07

5. 95BE-05

tract .

O. OOOO
O. 2S97
O . 1463
O. 2493
O. OOOO
O . OOOO
O . OOOO
0. 0019

O. 6572

r.ana cancel Risk CNR9X ( 1 , p, t )
•inci Fract Ion

Inhala

risk

O. OOOE+OO
O. OOOE+OO
O. OOOB+OO
O. OOOB+OO
O. OOOE.OO
O . OOOE+OO
O . OOOE+OO
O.OOOE+OO

O. OOOE+OO

tion

f I act .

O. OOOO
O. OOOO
O . OOOO
0. OOOO
O. OOOO
O . OOOO
O . OOOO
0. OOOO

••• for
of Total

Radon

risk

O. OOOE.OO
2 . B10E-05
O. OOOE .OO
1 . 678E-07
O. OOOE.OO
O. OOOB+OO
O . OOOE+OO
O. OOOE.OO

O.OOOO 2.B27E-05

fract .

O. OOOO
0. 31OO
O. OOOO
0 .0019
0. OOOO
O. OOOO
O.OOOO
O.OOOO

O. 3118

Water Dep

Nucllde

Pr.-210
Ra-226
Ra-22B
Th-228
Th-230
Th-232
U-2 34
II 238

Wtfte

risk

O . OOOB >OO

O . OOOE.OO
0. OOOE.OO
0 . OOOE I 00
O . OOOE I OO
O . OOOE > OO
O . OOOE -OO
O . OOOE.OO

r

tract .

O . OOOO
O . OOOO
o . oooo
O . OOOO
O . OOOO
O. OOOO
O . OOOO
O . OOOO

FlS

rlalc

O . OOOE+OO
O . OOOE.OO
0. OOOE. 00
O . OOOE tOO
O . OOOE+OO
0. OOOE. 00
O . OOOE + OO
O . OOOE.OO

h

fract .

0. OOOO
0. OOOO
O . OOOO
O. OOOO
O . OOOO
0. OOOO
O . OOOO
O . OOOO

Radon

risk

O . OOOE+OO
O . OOOE.OO
O. OOOE.OO
0. OOOE+00

O . OOOE.OO
0. OOOE.OO
O . OOOE.OO
O. OOOE.OO

fract.

0. OOOO
0. OOOO
O . OOOO
O . OOOO
o . oooo
0. OOOO
O . OOOO
o . oooo

Initially
Risk at 1

Plant

risk

6. 407E-07
7 . 693B-07
7. 304E-07
1 . 518E-08
3. USE-09
1 . 976E-09
7 . 070E-09
7 . 279E-09

2 . 175E-06

Risk at t

•ndent Pat

Plant

risk

O . OOOE.OO
O . OOOE »OO
O . OOOE+OO
O. OOOE.OO
0. OOOE.OO
O . OOOE.OO
O . OOOE4OO
O . OOOE.OO

— O . OOOE

fract .

0. OO71
0. 0085
o.ooei
O.OOO2
O. OOOO
O.OOOO
O. OOO1
0. OOO1

0. O24O

+OO years

Meat

risk fract .

O.OOOE+OO O.OOOO
O. OOOE. 00 O.OOOO
o. OOOE.OO o.oooo
O.OOOE^OO O.OOOO
O. OOOE. 00 O.OOOO
O.OOOE+OO O.OOOO
O. OOOE.OO O.OOOO
O.OOOE+00 O.OOOO

O.OOOE+OO O.OOOO

• O.OOOE4-OO years

nways

fract.

O . OOOO
O . OOOO
O . OOOO
0 . OOOO
0. OOOO
O . OOOO
0. OOOO
0. OOOO

Meat

ri»k Cract.

O.OOOE+OO O.OOOO
O.OOOEIOO O.OOOO
O.OOOE.OO O.OOOO
O. OOOE.OO O.OOOO
O.OOOE+OO O.OOOO
O.OOOE.OO O.OOOO
O.OOOF. *OO O.OOOO
O.OOOE.OO O.OOOO

Milk

risk

O. OOOB4.OO
O . OOOE.OO
0 . OOOE+OO
O. OOOE.OO
O. OOOE.OO
O . OOOE+OO
O . OOOE.OO
O. OOOE+00

O . OOOE+OO

fract .

O.OOOO
O . OOOO
O.OOOO
O.OOOO
O.OOOO
O. OOOO
O. OOOO
0. OOOO

O . OOOO

MI ik

risk

O. OOOE.OO

O. OOOE lOO
O . OOOE tOO
O . OOOK tOO

O . OOOE.OO

O . OOOE.OO
O . OOOB. OO
O . OOOE.OO

fract.

o . oooo
0. OOOO
O . OOOO
o . oooo
O . OOOO
O . OOOO
o . oooo
O . OOOO

Soil

risk

3 . 166E-O7
9. 499E-OB
9.O57E-OB
7 . 545E-OB
1 . 528E-OB
9. 696E-O9
1 . 393E-OB
1 . 434E-OB

6. 3O9E-07

fract .

0. OO35
O.OO1O
O.OO10
o. oooa
O. OOO2
O.OOO1
O.OOO2
O.O002

O. OO7O

All pathways

risk

9. 579E-07
5. 251E-O5
1 . 409E-05
2 . 286E-OS
1 . 860E-08
I . 174E-08
2 . 1O8E-08
1.91 3E-07

fract .

o. oioe
0. 5792
0. 1554
0. 2521
O. OOO2
O. OOO1
O . OOO2
O . OO21

Total O, OOOE fOO O . O O O O O . O O O E + O O O . O O O O O. OOOE + OO O . O O O O O . O O O K + OO O . O O O O

* * * c ; N R S I < l , p , t) lncluiJe*i contribut Ion f rom d«*c;ay daughter radiomic:lid«*j

O . O O O E + O O O . O O O O O . O O O E + O O O . O O O O 9 . O 6 6 E - O 5 l . O O O O

oto
0\
a\

•i
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D, x 'it 5. 'to TH Limit - O. 5 year OC/21/97 15:48 Page 1O
Summary : Futuio-Chi Id Resident i Lower Parcel B ( indoor 87.5%) File: CHPFT. B

Tota 1 Dose Cont rlbutlona TDOSK < i , p, t) for IndividuA1 Bad1onuclJ des ( 1 > and Pathways (p>
As mrem/yr and Fraction of Total Dose At t - O.OOOE+OO yea ra

Wa tor I ndo pendent Pa t hway s {Inhalation exc -I udes radon)

c; round InhalatIon Padc.n Plant Moat Mi 1k

Nucl Ida

Pb-210
Pa-226
Pa-22B
Th-228
Th-230
Til- 2 32
U-2 34
11-238

mrem/yr

8 .
1 .
2 .
3 .

1 .

1 .

S.
1 .

298E-O3
46OE+O1
174E tol
7 12Et 01
922E-03
O86E O3

. 393E -O4

. 448E-O1

t

0
0
O
0
o
o
o
0

ract .

. OOOO

. O667

. 0993

. 1695

. OOOO

. OOOO

. OOOO

. O007

mrem/yr

O. OOOE+OO
O. OOOB+OO
O . OOOE+OO
O. OOOE+OO
O. OOOB+OO
O . OOOE+OO
O . OOOE+OO
0. OOOE+OO

f

O
o
o
o
o
o
o
o

ract .

. OOOO

.OOOO

. OOOO

. oooo

. oooo

. oooo

. oooo

. oooo

mrem/yr

0. OOOE+OO
1 . 341E+O2
O . OOOE+OO
1 . B74E+OO
O. OOOB+OO
0. OOOE+OO
O . OOOE+OO
O . OOOE+OO

f

O
o
0
o
o
0
0
o

ract .

. OOOO

. 6124

. OOOO

. OO86

. OOOO

. OOOO

. OOOO

. OOOO

1
1
3

mrem/yr

. 72BE+OO

. 265E+00

. 804B+00
S. 32SE-O2
1
1
1
1

. 566B-02

. 01BB-01

. 6B7B-O2

. 298B-O2

tract .

o
o
o
o
o
o
O
O

.0079

. OO5B

. O174

. OOO2

. OOO1

. O005

. OO01

. OOO1

mrem/yr

O. OOOE+OO
O. OOOE+OO
0. OOOB+OO
O . OOOB+OO
O . OOOE+OO
0. OOOE+OO
O.OOOR+00
O. OOOE+OO

I

O
o
o
o
o
o
o
o

ract .

. OOOO

. oooo

. oooo

. oooo

. oooo

.oooo

.oooo

. oooo

mrem/yr

O.
O.
o ,
0.
0.
0.
o
o

, OOOE+OO
. OOOE+OO
. OOOE+OO
. OOOEtOO
. OOOB+OO
. OOOB+OO
. OOOEtOO
. OOOE+OO

t

o
o
0
o
o
0
o
o

ract .

. OOOO

. OOOO

. oooo

. oooo

. oooo

. oooo

. oooo

. oooo

mrem/yr

8 . 537B-O1
1 . S62E-O1
4 . 717E-O1
2 . 647E-01
7 . 686E-02
4 . 997E-O1
3 . 323B -O2
2 . S58E-02

tract .

O.OO39
O . OOO7
O. 0022
O. OO12
O . OOO4
O. 0023
O.0002
O. OOO1

7.361E-I01 0.3362 O. OOOE+OO O . OOOO 1.36OE+O2 O.62O9 6.997B+OO O.O32O O- OOOE+OO O . OOOO O. OOOE+OO O . OOOO 2.3B2E+OO O.O1O9

Total Dose Contributions TDOSE < 1 . p, t) Cor Individual Radl onucl Ides (1) and Pathways
A» mrem/yr and Fraction of Total DOS* At t — O. OOOB+OO years

(p)

water Dependent Pathways

Radon Plant Ml 1 Ic All Pathways*

Nucl Ida

Pb-210
Pa-226
Pa-228
Th-228
Til-230
Th-232
0-234
0-238

n

o.
o.
o .
o .
o .
0.
o .
o .

nrem/yr

OOOE+OO
OOOEt OO

. OOOEtOO

. OOOEtOO

. OOOE+OO

. OOOE+OO

. OOOE+OO

. OOOE+ OO

tract.

0. OOOO
0 . OOOO
o . oooo
o . oooo
o . oooo
o. oooo
o . oooo
o . oooo

o
0
0
0
o

mrem/yr

. OOOE+OO

. OOOE+OO

. OOOE+OO

. OOOE+OO

. OOOE+OO
O . OOOB+OO
o
o
, OOOE+OO
. OOOE+OO

tract .

o.
o.
o .
o .
o .
o.
o .
o.

oooo
oooo
oooo
oooo

. oooo
, oooo
.oooo
. oooo

mrem/yr

o.
o .
o .
o.
o .
o .
o.
o.

OOOE+OO
OOOE+OO
OOOE+OO
OOOE tOO

. OOOE tOO
OOOE+OO

, OOOE+OO
. OOOB + OO

tract.

O.
0.
0.
o .
o .
0.
o .
o.

oooo
oooo
oooo
oooo
oooo

. oooo

. oooo

. oooo

mrem/yr

O . OOOB+OO
O . OOOE+OO
O . OOOE+OO
O . OOOE+OO
O . OOOE+OO
O . OOOB+OO
O . OOOE+OO
O . OOOE+OO

tract .

o. oooo
o . oooo
o . oooo
o . oooo
o . oooo
o. oooo
o . oooo
o. oooo

mrem/yr

O. OOOE+OO
O . OOOE+OO
O . OOOE+OO
O. OOOE+OO
O . OOOE+OO
O . OOOE+OO
O. OOOE+OO
O. OOOE+OO

c

o
o
o
o
o
0
o
o

ract .

. oooo

. oooo

. oooo

. oooo

. oooo

. oooo

. oooo

. oooo

m

o.
o.
o .
o.
o.
0.
o.
o.

rem/yr

OOOE+OO
OOOE tOO
OOOE+OO
OOOE+OO
OOOE+OO
OOOE+OO
OOOE+OO
OOOE+OO

tract.

o. oooo
o. oooo
o . oooo
o . oooo
o . oooo
o. oooo
o. oooo
o . oooo

•irem/yr

2 .
1 .
2 .
3.
9.
6.
s.
1 .

5<<OE + OO
501E«02
601B+01
931E+O1

, 445E-02
026E-01

. O64E-O2

. 834E-O1

tract .

O.011B
0. 6855
O. 1188
O . 1796
O. OOO4
O. OO28
O.OOO2
O.0008

Total O.OOOE+OO O.OOOO O.OOOB+OO O.OOOO O.OOOE+OO O.OOOO O.OOOE+OO O.OOOO O.OOOE+OO O.OOOO O.OOOE+OO O.OOOO 2 . 189E + O2 1.OOOO

•Sum of all w<*t or 1 ndcipendent and dependent pathways .

oto

r



CO
otoat

REttPAl),

Ftac.ll 0-

Nucl lri«i

Pli -21O
R«-226
Da-228
Th-228
Th-230
Th- 232
U--234
U-238

Radon
pathw,

v i 5.70 TH Limit - O.5 year O6/21/97 15:4B Pago 3

Amount of Intake Quantltl«9 QINT(l,p,t> for Individual Radionuc 1 i cl«s (1) anri Pathways <p>
As pcl/yr at t- O.OOOEtOO yaars

Inhalation Plant Meat Milk 9oll water Fish Plant Meat Milk

O.OOOEtOO 2.37GB*O2 O.OOOE»OO O.OOOF + OO 1.174E + O2 O.OOOE*OO O.OOOEtOO O.OOOE«OO O.OOOF.tOO O.OOOE4-OO
O.OOOE»OO 9.511E*O2 O.OOOETOO O.OOOE«OO 1.174E+O2 O.OOOETOO O.OOOE»OO O.OOOEtOO O.OOOE4OO O.OOOB-tOO
O.OOOE4OO 2.C42E«O3 O.OOOE+OO O.OOOE4OO 3.27CE4O2 O.OOOE+OO O.OOOEtOO O.OOOK tOO O.OOOElOO O.OOOEtOO
O.OOOEtOO «.591E*O1 O.OOOEtOO O.OOOEtOO 3.27CE+O2 O.OOOEtOO O.OOOKtOO O.OOOEtOO O.OOOEtOO O.OOOEtOO
O.OOOEtOO 2.859E+O1 O.OOOEtOO O.OOOEtOO 1.4O3EtO2 O.OOOEtOO O.OOOEtOO O.OOOEtOO O.OOOEtOO O.OOOEtOO
O.OOOEtOO 3.731Et01 O.OOOEtOO O.OOOEtOO 1.83OEtO2 O.OOOEtOO O.OOOEtOO O.OOOEtOO O.OOOEtOO O.OOOEtOO
O.OOOEtOO S.SeOEtOl O.OOOEtOO O.OOOEtOO 1 . 174Bt02 O.OOOEtOO O.OOOEtOO O.OOOEtOO O.OOOEtOO O.OOOEtOO
O.OOOEtOO 4.826EtOl O.OOOEtOO O.OOOEtOO 9.5O9EtOl O.OOOEtOO O.OOOEtOO O.OOOEtOO O.OOOEtOO O.OOOEtOO

Radon and Its Decay products as pcl/yr at t~ O.OOOBtOO years

Radlonuclldes

ay Rn-222 Po-218 Pb-214 Bl-214 Rn-22O Po-216 Pb-212 Bl-212

Total
Ingest Ion*

3. S51E4O2
1 . O69EtO3
2 . 969F,tO3
3. 93LE1O2
1 . 6BBE tO2
2 . 2O4EtO2
1 . 7VOEtO2
1 . 433EtO2

Water- Inrt. 5.376EtO5 5.362B+OS 4.OS7EtO3 3.279BtO5 2.144EtOS 2.13OB+O5 2 . !OSEtO3 1.192EtO3
water-dap. O.OOOBtOO O.OOOEtOO O.OOOEtOO O.OOOBtOO O.OOOEtOO O.OOOEtOO O.OOOEtOO O.OOOEtOO

Total

Raeli o-
Nucllde

Pt>-210
Ra-226
Ra-22B
Th-228
Th-230
Th-232
U-234
U-238

S.S7CP.tOS 5.362EtO5 4.O57EtO5 3.279E4-OS 2.144E + OS 2.13OEtO5 2.1OSEtO3 1.192EIO3

and Fraction of Total Risk at t— O.OOOEtOO years

Ground Inhalation Plant Meat Milk Soil

risk fract. risk t ract . risk tract. risk f ract . risk fract. risk fract.

1 . 22OE O9 O.OOOO O.OOOEtOO O . OOOO 1.426E O6 O.OO53 O.OOOEtOO O . OOOO O.OOOEtOO O . OOOO 7.O46F.-O7 O.OO26
S.24OE-O5 O.194S O.OOOEtOO O.OOOO 1.712E-O6 O.OO64 O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO 2.114E-O7 O . OOO8
7.198E-03 0.2672 O.OOOEtOO O.OOOO 3.963E-O6 O.O147 O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO 4.914E-O7 O.OO1B
1 . 354E-O4 O.5O25 O.OOOBtOO O.OOOO 9.O9SE-O8 O.OOO3 O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO 4.S21E-O7 O.OO17
4.193E-1O O.OOOO O.OOOB-tOO O.OOOO 6.S16E-O9 O.OOOO O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO 3.198E OB O.OOO1
2.5O2E-1O O.OOOO O.OOOEtOO O.OOOO 7.387E-O9 O.OOOO O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO 3.624E-OB O.OOO1
1.69OE-1O O.OOOO O.OOOBtOO O.OOOO 1.S73E-O8 O.OOO1 O.OOOBtOO O.OOOO O.OOOEtOO O.OOOO 3.1OOE-OB O.OOO1
4.1B5E-O7 O.OO16 O.OOOBtOO O.OOOO 1.799E-O8 O.OOO1 O.OOOEtOO O.OOOO O.OOOBtOO O.OOOO 3.S37E-O8 O . OOO 1

2.6O2E-04 0.9657 O.OOOB-tOO O.OOOO 7.239E-O6 O.O269 O.OOOBtOO O.OOOO O.OOOEtOO O.OOOO 1.994E-O6 O.OO74
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Kxcjnns Ciincor Plsks C N R S ( l . p . t ) tor Inill virtual Rad J onua 1 tiles (1) ariU Pa t liw.iyM (p)
ancl F rao t ton of Tota l Risk at t— O - O O O C + O O yeaisi

Water Dependent. Pathways

w.i I tn Fish Plant Moat Milk All pathways*

oto
o\

P.nll.. —————————————————— —————————————————— —————————————————— —————————————————— —————————————————— ________________
N i i c l l d n r i n k tract. risk frac.-t. risk fract . risk tract, risk Craot. risk tract.

PI--21O O.OOOK.iOO O.OOOO O.OOOEtOO O.OOOO O.OOOElOO O.OOOO O.OOOElOO O.OOOO O.OOOK lOO O.OOOO 2.132R Oti O.OO79
Pa- 22O O.OOOElOO O.OOOO O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOElOO O.OOOO 5.432E-OS O.2O16
Pa-228 O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOElOO O.OOOO O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO 7.643E-O5 O.2837
Til-228 O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO 1.3S9E O4 O.5O45
Til-230 O.OOOEtOO O.OOOO O.OOOE+OO O.OOOO O.OOOEtOO O.OOOO O.OOOElOO O.OOOO O.OOOKtOO O.OOOO 3.891E-O8 O.OOO1
TI1--232 O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOElOO O.OOOO 4.388R-O8 O.OOO2
II 234 O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOElOO O.OOOO 4.69OK-OB O.OOO2
U-238 O.OOOEtOO O.OOOO O.OOOE+OO O.OOOO O.OOOEtOO O.OOOO O.OOOKtOO O.OOOO O.OOOEtOO O.OOOO 4.719E-O7 O.OO18

Total O.OOOKtOO O.OOOO O.OOOE+OO O.OOOO O.OOOEtOO O.OOOO O.OOOBtOO O.OOOO O.OOOEtOO O.OOOO 2.694E-O4 1.OOOO

* * ft urn 11 f w*t ter tnij«*pcmcl«jnt ground, Jnhalatlon, plant, imia t, milk, soil
and water dependent water, fish, plant, meat, milk pathways

Excess Cancer Risks CNR39(1rn, 1,t) ami CNP39WC1rn,1.t) for Inhalation of
Radon and Its Decay Products at £• O.OOOE+OO years

Radlonuo]ides
Hj,|,,n ———————_^—————————————.^^^—————————————_^——.—————___^————————————_____————————————_____——————————

Pathw.iy Rn- 222 po-218 Pb-214 Bl-214 Rn-22O Po-216 Pb-21Z Bl-212

W a t « i 1 n U . 6 . O 2 2 K O 6 1 . 1 9 O E - O 5 1 . 5 O 9 E - O 5 2 . 9 5 1 E O 5 2 . 4 4 4 E - O 7 3 . 8 3 3 E - O 9 4 . 9 2 5 E - O 7 2 . 6 4 S ~ - O V
Wate i i tn [ i . O . O O O E l O O O . O O O E t O O O . O O O E t O O O . O O O E t O O O . O O O E t O O O . O O O E t O O O . O O O E t O O O . O O O E t O O

Totul f. .022E 06 1 . 1 9 0 E - 0 5 1 .5O9E-OS 2 . 9 5 ] E - O b 2 . 4 4 4 E - O 7 3 . 8 3 3 E - O 9 4 . 9 2 5 E - O 7 2 .€ .45E-O7

Watoi fhil. •-- Water- Inilepenctcint Water-ctep. »•» Wa t e l -rlepenctent



REHIJAP,
Int i 1 uk

Nucl lilu

Pb-21 O
Pa-226
Ra-228
Th-228
Th-23O
Th-232
U-234
II 239

Total

Nucllrie

Pb-2 ] O

Ra-226

Ra-228

Th-22B

Th-23O

Th-232
U-234
U-2 38

V., i i •. . /O

: Kill in ti f:hi lil l«i

Total Kx

CJr ound

r 1 3k

1 . 22OE-O9
5 . 24OB- OS
7 . 198E-OS
1 . 354E 04
4 . 1 93E 1O
2 . 5O2F.- 1O
1 . 69OE- 1O
4 . 1B5E- 07

2 . 6O2E- O4

Wattir

risk

O . OOOF.tOO

O . OOOE+OO
O . OOOEIOO

O . OOOE+OO
O . OOOE 1 OO
O . OOOE<OO
O . OOOE+OO
O . OOOE+OO

fi act .

o . oooo
O . 1574
O . 2162
O . 4O66
O . OOOO
o . oooo
o . oooo
0. OO13

O. 7814

r»» L i m i t -
3 i ilont ; Lot-

0. e> yoar Of./ > 1/97
*cti Parcel 13 (Indoor 87.5%)

Plsk CHpnt { 1 , f>, t ) ••• for
and Fraction of Total

Inhalation

risk

O. OOOE+OO
O. OOOE+OO
0. OOOE+OO
0. OOOE+OO
0 .OOOE+OO
O . OOOE+OO
O . OOOE+OO
0. OOOE+OO

O. OOOE+OO

tract .

O . OOOO
O. OOOO
O. OOOO
O.OOOO
o. oooo
o. oooo
o . oooo
o. oooo

M-,.0

link

O . OOOE+OO
6. 253E-OS
O . OOOE+OO
1 .005E-06
O. OOOE.OO
O. OOOE+OO
O. OOOE+OO
O . OOOE+OO

O.OOOO C.354E-O5

I,
ti act .

o . oooo
0 . 1B7B
O . OOOO
O. OO30
O . OOOO
O. OOOO
o . oooo
o. oooo

O. 190B

1 5 : 4 H f
F 1 1 u :

I n i t i a l l y
Risk at t

Plant

risk

1 . 426B-O6
1 . 712E-06
3. 963E-O6
9. 095E-O8
6. 51BE-O9
7 . 387E-O9
1 . 573E-O8
1 -795E-O8

7 . 239B-O6

arjo J>
CHPP'T . B

Exist i.nt
- O.OOOE

1 ra<=l .

O.0043
O. 0031
O . Ol 19
O. OOO3
O . OOOO
O . OOOO
O . OOOO
O. O001

O. O217

Krld 1 1 .11110

1 OO y«>*i 1-3

Mo .1 1

l ink

O . OOOK+OO
O . OOOE+OO
O . OOOE+OO
O . OOOE+OO
O. OOOE+OO
O . OOOE+OO
O . OOOE+OO
O . OOOE+OO

O . OOOE+OO

and Fraction of Total Risk at t — O. OOOE+OO years

Water Dependent Pathways

Fish

tract .

o . oooo
o . oooo
o . oooo
o . oooo
o . oooo
o . oooo
o . oooo
o . oooo

risk

O . OOOE+OO
O . OOOE+OO
O . OOOE+OO
O . OOOE+OO
O. OOOE+OO
O . OOOE+OO
O . OOOE+OO
O . OOOE+OO

tract .

O . OOOO
o . oooo
o . oooo
o . oooo
o . oooo
o. oooo
o . oooo
o. oooo

Radon

risk

O . OOOE+OO
O . OOOE+OO
O . OOOEt OO
O . OOOB+OO
O . OOOB+OO
O . OOOE+OO
0. OOOE+OO
0. OOOE+OO

tract.

O. OOOO
o . oooo
o . oooo
o. oooo
0. OOOO
o. oooo
o . oooo
o . oooo

Plant-

risk

O. OOOE+OO
O . OOOE+OO
O . OOOB+OO
O . OOOE f OO
0. OOOR+OO
O . OOOE+OO
0. OOOB+OO
0 . OOOB+OO

1 1 tin LI ( 1

1

t i act .

o . oooo
o . oooo
o . oooo
o . oooo
o . oooo
o . oooo
o . oooo
o . oooo

o . oooo

Moat

tract .

o . oooo
o . oooo
o . oooo
o . oooo
o . oooo
o . oooo
o . oooo
o . oooo

risk

O . OOOE I OO
O . OOOE tOO

O . OOOE+OO
O . OOOF. t OO
O . OOOEt OO
O . OOOB+OO
O . OOOEtOO

O . OOOE+OO

tract .

o . oooo
o . oooo
o . oooo
o . oooo
o . oooo
o . oooo
o . oooo
0. OOOO

) dml I-.it liv

Ml 1 k

r isk

O . OOOE IOO
O . OOOE IOO
O. OOOBlOO
O . OOOE IOO
O.OOOE +OO
O . OOOEl OO
O . OOOE 1 OO
O . OOOEl OO

I I act .

0. OOOO
o . oooo
o . oooo
o. oooo
o . oooo
o . oooo
o . oooo
o . oooo

O. OOOE+OO O.OOOO

So 1 1

risk

7. 046E-O7
2.11 4E- O7
4.91 4F.-O7
4 . 521B-O7
3. 19BB- OS
3. 624E-O8
3. 1OOE-O8
.3. 537B- 08

1 . 994E-06

tract .

0.0021
O.OOO6
O.O015
O. OO14
O . OOO1
O.O001
0. 0001
O. OOO 1

O . OO6O

Milk

risk

O . OOOE +OO
O . OOOE+OO
O. OOOE+OO
O . OOOE-i OO
o. OOOF. • oo
O . OOOF. 1 OO
O. OOOE«00
O . OOOE+OO

tract.

o . oooo
o . oooo
o . oooo
o . oooo
o . oooo
o . oooo
o . oooo
o . oooo

All pathways

risk

2.132E-O6
I . 168E- O4
7 . 64 3E-O5
1 . 36<>E- 04
3 . B91 E On
4 . 388E-O8
4 . 690E-00
4 . 71 9E-O7

f raot .

O. OO64
O. 351O
0. 2296
0.4113
O.OOO1
0. 0001
0. OO01
O . OO14

Total O.OOOE+OO O.OOOO O.OOOE+OO O.OOOO O.OOOE+OO O.OOOO O.OOOE+OO O.OOOO

* • *CNI«5* 1 < 1 , p, t J includes contribution trom decay daughter radl onuc 1 ides

O.OOOE+OO O.OOOO O.OOOE+OO O.OOOO 3.329B-O4 1.OOOO

OJ
Oto
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r ; « > n t .tm I n.it (id Korto l> I mctns I i >ns 1 n 1 t 1 .1 1 S c i l J Concentrations, pCi /cj

Ai <i« : 1 O O O O . O O nclliare motors
Th I <:kn«!is : 2 . OO m u l a i s
Vet Doplh: O . OO meters

Pb
Pa
Pa
Th
Th
Til
11-
II-

-210
226

-228
228
230

-232
234
238

2 .
2 .
4
4 .
3 .
1 .
3 .
3 .

. OOOE4O1

. OOOE

. 330E

. 33OE

. V7OF.

. 92OE

. BSOE

. 930E

• 01
• 01
4 01
>O1
401

4O1

401

Total Doso T D O £ l E ( t ) , mrem/yr
Basic Padlation Dose L i m i t •• IS mrem/yt

Total M l x t i i c u Sum M ( t > - Fraction of Basic Dosu L i m i t Becalveii a l Tltm. ( t )

t ( y e a r s ) : O . O O O B > O O l . O O O E + O O 3 . O O O E * O O l . O O O E « O l 3 . O O O E « O 1 l . O O O E « O 2 3 . U O O E I O 2 1 . O O O K « O 3
T » O S K ( t ) : ] . « S S E l O 3 1 . C . 4 3 E + O3 1 . 6 1 2 E I O 3 I . 5 1 B O O 3 1 . 4 4 ' 7 E « O 3 1 . 4 6 7 B 4 O 3 l . b 4 4 K t O 3 1 . 1 4 t E « O 3

M ( t ) : 1 . 1 O 4 E 4 O 2 1 . O 9 3 E + O 2 l . O 7 S E > O 2 1 . O 1 2 E I O 2 9 . 6 4 5 E < O 1 9 . 7 7 9 E + O 1 1 . O 2 9 K I O 2 l . J 6 1 K » O 2

Maximum T l x i . s E ( t ) : 1 . 7 4 1 K + O3 mr«m/yr at t ~ l . O O O K i O } years

U)
Oto
a\**iu>



RESKAI),

r i i«.

Vi . !> .7O

: c:iifFT.Mcr;

T. .

TH L i m i t -

lal lx. = e Cc

O . b yoa1

>nt t 1 Ijut 1 ona TOO

l't>-2 1 0

P.I :>.'<.
Pa-228

Th-22B

Th-230

Th-232
11234
11-238

(Ji ouncl

«,
1
1
2
2 .

b.
8

2 .

. 7 1 9E O2

. 1 82E. O2

. 3C6EtO2

. 333Et O2

. 4S6E 02

. 4 10E 03

. 4O6E O3

. 84 bBtOO

O .
O .
O .
0.
O.
O .
O.
O ,

. OOOO

. O71 4

. O82b

. 14O9

. OOOO

. OOOO

. OOOO

. OO17

1 nna la t 1 on

O .
0
O
O
O
O .
O
o .

. OOOE+OO

. OOOKtOO

. OOOEtOO

. OOOEtOO
OOOEtOO
.OOOEtOO
. OOOEtOO
. OOOE+OO

O
O
O
O
0
0
O
0

. OOOO

. oooo

. OOOO

. OOOO

. OOOO

.OOOO

. OOOO

.0000

0
1
o
1
0
0
o
0

H

Ol

.1.1.

. OOOE 1

. O8C>E t

. OOOE t

. 1 7 8 E t

.OOOE.

OO
Ol
OO
01
00

. OOOEtOO

.-OOOEt

.OOOBt
OO
00

./ Jl /97

1 1 . p, t )

»n

O .
o .
o .
o .
0.
0 .
o .
0.

1 5: b J Pacjo 1 1

for 1 n<1 1 vltlua 1 Had 1 omit: J 1 il

Plant

. OOOO

. 6558

. OOOO

. OO71

. OOOO

. OOOO

. oooo

. OOOO

1 .
1 .
2 .
3.
2 .
5.
2 .
2 .

. 399F,*OI

. O24E

. 391E

. 347E

. OO2E

. O79E

. 629E

. S51B

t Ol
tOl
-Ol
-01
-01
Ol

-01

O .
0.
O.
O .
0.
0.
O .
O .

, 0084
OO62
.O144
. OOO2
, OO01
, 0003
. OOO2
. OOO2

O .
O .
O .
O .
0 .
O.
O .
0.

fis ( 1L ) .1 n.J Pat liw.iyii <!>>

Moat Ml 1 k

OOOEt
OOOE .

. OOOE t

. OOOEt
, OOOEt
. OOOEt

OO
oo
00
oo
oo
oo

. OOOEtOO

. OOOEtoo

o .
o .
0.
o,
o.
o .
o
o

. OOOO

. OOOO

. oooo

. OOOO

. OOOO

. OOOO

. oooo

. OOOO

o .
o .
o .
o .
o .
o .
0.
o .

OOOK

OOOK
OOOF.
OOOF.
OOOK

. OOOK

>oo
too
t OO
too
too
too

OOOEtOO
. OOOBIOO

o .
o .
o .
0.
o .
o .
o .
o .

OOOO
OOOO
OOOO
OOOO
OOOO
OOOO
OOOO
OOOO

fc .
1 .
2 .
1 .
9.
2 .
5 .
5,

3ol 1

91 3Et OO
, .'65E tOO
. 964E tOO
. 663EtOO
, 822B-O1
. 492E t OO
. 1 80B-01
026E- Ol

I

O . OO42
0. 0008
o.ooie
o. 001 o
o. oooe
0. OOlb
O . OOO3
O . OOO3

4.911E+O2 O.2966 O.OOOEtOO O.OOOO 1.O97E+O3 O.6629 4.97OE+O1 O.O3OO O-OOOEfOO O.OOOO O.OOOEtOO O.OOOO 1.73OE»O1 O.O1O5

Total DOS* Contributions TIX.SE ( 1 , p, t ) for Individual pad 1 onuc 1 I .IBS (J> und Pathways (p)
As mram/yr and Fraction of Total Doaa> At t - O.OOOB+OO years

Water Dependent pathways

All Pathways*

Ph-2 1 O
Ra-22h
Ra-22O
Th-2S8
Th-2 TO
Til-212
U-234
U-238

O .

O .
O .

o .
0 .
o .
o
0.

OOOE-lOO

OOOE*OO
OOOE'OO
OOOF..OO
OOOKlOO

. OOOE.OO

OOOB4OO
. OOOE.OO

O .

O .

O .

O .
O .

o .
o .
0.

OOOO
OOOO
OOOO
OOOO
OOOO
OOOO
OOOO
OOOO

o .
o .
o .
o .
o .
o .
o .
o .

OOOElOO
. OOOE + OO

OOOE.OO

. OOOE.OO

. OOOE4OO

. OOOE+OO

. OOOE + OO

. OOOE+00

o.
o .
o .
o .
0.
o.
o.
0.

OOOO
OOOO

OOOO
OOOO
OOOO
OOOO
OOOO
OOOO

o
o
o
o
0
o
o
0

. OOOF.tOO

. OOOE.OO

. OOOE tOO

. OOOE >OO

. OOOE tOO

. OOOE tOO

. OOOE.OO

.OOOEtOO

0 .
o .
o .
o .
0 .
o .
o.
0.

OOOO
OOOO
OOOO
OOOO

OOOO
OOOO
OOOO
OOOO

o .
o .
o .
o .
o.
o .
o .
o.

. OOOB-tOO

. OOOE.OO

. OOOEtOO

. OOOEtOO
, OOOE+OO
. OOOEtOO
, OOOEtOO
. OOOE-t-OO

o.
o .
o .
o .
o.
o.
o.
o.

. OOOO

. oooo

. OOOO

. OOOO
, OOOO
. OOOO
. OOOO
. OOOO

o .
0 .
0 ,
o ,
o .
o,
o,
o .

. OOOE+OO

. OOOEtOO

. OOOE. OO

. OOOEtOO

. OOOEtOO

. OOOEtOO

. OOOEtOO

. OOOEtOO

o .
o .
o .
o .
0 .
o .
o .
0.

OOOO
OOOO
OOOO
OOOO
OOOO
OOOO
OOOO

OOOO

o
o
o
o
o
o
o
0

. OOOEtOO

. OOOE t OO

. OOOE too

. OOOEtOO

. OOOK t OO

. OOOK tOO

. OOOEtOO

. OOOE. OO

0 .
0 .
o .
o .
o .
0.
0.
o .

OOOO
OOOO
OOOO
OOOO
OOOO
OOOO
OOOO
OOOO

2 .
1 .
1 .
2
1 .
3 .
7 .
3 .

O97E tOl
2 15Et03
635E t O2
47 1 B t O2

. -jo ;E.OO
OOSEtOO

. 993B-O1

. 603EtOO

0
o
o
o
0
o
o
0

. 0127

. 734 1

. O988

. 1 492

. 0007

. OO18

.0005

.OO22

Total O.OOOE+OO O. OOOO O . OOOE-* OO O . OOOO O. OOOE+OO O. OOOO O.OOOE+OO O. OOOO O . OOOE + OO O.OOOO O.OOOE+OO O. OOOO 1 . 655F. + O3 1 .OOOO

* Sum o t & 1 1 wn tor J nrleponclttnt And d«pondont: pa t liway s .

U)
oto
Ol-J
rffc
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Amount of Intake ouantitius UJNT(l,|),t) for
As pCl/yr at t

Nucllilu Inhalation

Pb-2] O
pa-22f>
Pa-228
Th-228
Th-23O
Th-232

U-234
11-238

o
o
o
0
0
0
0
o

. OOOR +OO

. OOOE+OO

. OOOE +OO

. OOOE 4 OO

. OOOE+OO

. OOOE+OO

. OOOE t OO

. OOOE+OO

Pathway

Water- ind

Hn-222

Plant

1 .
7 .
I .
4 .
3.
1 .
9 .
9 .

924E+O3 O
7O1E+O3 O
66OE+O4 O
142B+O2 O
653E+O2 O
860E+O2 O
289E+O2 O
482E+O2 O

Meat

. OOOE+OO

. OOOE+OO

. OOOE+OO

. OOOB+OO

. OOOE+OO

. OOOE+OO

. OOOB+OO

. OOOE+OO

Individual Pad 1 omic 1 1 des (1) and Pathways (p)
• O. OOOE+OO years

Milk Soil Water

O. OOOE+OO 9.5O9E+O2 O
O. OOOE+OO 9.5O9B+O2 O
O.OOOE«OO 2.OS9E+O3 O
O. OOOElOO 2.OS9B+O3 O
O. OOOE+OO 1.792E+O3 O
O. OOOE+OO 9.128B+O2 O
0. OOOE+OO 1.83OE+03 O
0. OOOE+OO 1.868E+03 O

Radon and its Decay Products as pci/yr at t-

4.515E+O6
Water -dep. O. OOOB+OO

Po-218

4 . 342B+O6
O. OOOB+OO

Pb-214

Pad 1 onur; I ides

Bl-214 Rn-22O

3.28SK+Oe 2.6SSEfOe 1.347E+O6
0. OOOE+OO O. OOOB+OO O. OOOE+OO

. OOOE+OO

. OOOE lOO

. OOOE+OO

. OOOE+OO

. OOOB+OO

. OOOE+OO

. OOOE+OO

. OOOE+OO

O. OOOB+OO

Po-216

O
O
0
O
0
O
O
O

Fish Plant Meat Milk

.OOOE+OO a.

.OOOE+OO O.

.OOOE+OO O.

. OOOE+OO O .

.OOOE+OO O.

.OOOE+OO O.

.OOOB+OO O.

.OOOE+OO O.

OOOF. + OO O. OOOE + OO O. OOOB+OO
OOOF.+ OO O.OOOE.OO O. OOOE+OO
OOOB+OO O. OOOB+OO O. OOOE+OO
OOOE+OO O. OOOE+OO O.OOOEtOO
OOOE+OO O. OOOE+OO O . OOOE 1 OO
OOOF.+ OO O. OOOElOO O. OOOF. + OO
.OOOE+OO O.OOOE«OO O. OOOE+OO
.OOOE+OO O. OOOElOO O. OOOB+OO

Total
1 nges t i on*

2 . B7.&E+O3
8 . 652E*O3
1 . 866F. >O4
2 . 473E«O3
2 . 1 58C. 03
1 . 099E+03
2 . 7S9E«O3
2 . 8 1 7 E « O 3

years

1. 338E+O6
O. OOOB+OO

Pb-212

1 . 323B+O4
O. OOOB+OO

Bl-212

7. 4B9E+O3
O. OOOB+OO

Total 4 .S1SE+06 4 . 3 4 2 E + O 6 3.285B+Ofi 2 .655E+O6 1.347E+O6 1 . 3 3 B E + O 6 1 .323E+O4 7 . 4 B 9 E + O 3

W a t t » > l n < l . -«— wa t o r - 1 nd«*ponct«tn t Water-dcip. ••• WA t«r -dependent

Pb-2 1 O
Ra-226
Pa-228
Th-228
Th-230
Th-232
U-234
U-238

(Ground

9
4
4
8
5
1
2
8

. BRIE 09

. 243B-O4

. 523E-04

. S08E-04

. 35BE-09

. 248B-09

. 63SB-09

. 224E-06

O .
0.
O .
O .
O.
O.
O .
O .

oooo
2354
251O
4721
OOOO
OOOO
OOOO
OO46

O
0
O
O
O
O
O
O

and Fraction

Inhalat ion

. OOOB+OO

. OOOE+OO

. OOOB+OO

. OOOE+OO

.OOOE+OO

. OOOB+OO

. OOOB+OO

. OOOB+OO

0.
O.
O.
O.
0.
0.
O.
0.

oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo

1 .
1 .
2 .
5.
8 .
3.
2 .
3.

t) rot Individual
of Total plsk at

Plant

154E-05
386F.-O5
49OE-OS
716E-O7
329E-O8
684E-OB
4S2E-07
S27E-O7

O .
O .
O .
O .
0.
O,
O.
O .

. OO64
OO77

. 0138

. OOO3

. OOOO

. OOOO

. OOO1

. OOO2

O
o
o
o
o
o
o
o

Padlonucl
t- O.OOOE

Meat

.OOOE+OO

. OOOB+OO

. OOOE+OO

. OOOE+OO

. OOOE+OO

.OOOE+OO

.OOOE+OO

.OOOE+OO

0
O
0
0
O
O
O
O

Ides ( 1 i and Pathways <p>
+OO years

. oooo

.oooo

. oooo

. oooo

. oooo

. oooo

. oooo

.oooo

Ml 1 k

o .
0.
o .
o .
0.
o
o
o .

. OOOF. + 00

. OOOE+OO

. OOOE+OO

. OOOB+OO

. OOOE+OO

. OOOE+OO

. OOOB+OO

. OOOB+OO

0
O
0
0
O
o
0
o

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

.oooo

. oooo

. oooo

5
1
3
2
4
1
4
e

Sol 1

. 7OSE O6

.71 2B-06

. O8BE-O6

. 8 4 1 E - O 6

.O87B-O7

. 8O7E-O7

. 832B-O7

. 9S1B-O7

1

0
O
0
0
o
0
0
0

. 0032

. OOO9

. OO17

. ooie

. OO02

.0001

. OOO3

.0004

1 . 7 3 6 E - 0 3 0 . 9 6 3 O O . O O O B + O O O . O O O O S.16OE-OS O . O 2 8 6 O . O O O E + O O O . O O O O O . O O O B + O O O . O O O O 1 .SHE-OS O . O O B 4 M.



•4r>1<

r>,Iw
 

•*
M
 

.
_
_

i 
z

«
 
b

- «
» 

- »X
» 

n
» 0

 
>

(
 

-
 o
 

t
?
 

-
 *
 

3
C 

"
 U
 

£
a. 

;
 o
 
.
 
v

:
 o
 
*
 
«

co 
a. 

s
0 

• 
S

-1 
O
 

4.
n 

•a 
c

.1 
« i 

a
1
 u
 
1

~
 

-•
 4J

 
0

1 « 
-

3
 

«
r» 

« 
T * 

0
en 

o 
i 

ii
so 

> x 
u

-
 T
 

-
 I
 

8
x -

 
:
 .
1
 
u
 
-

i 
- « 

3 
c

c * 
- 

t
.-. 

-
0 

~

x 
«.

-
 
0

c. c
u 
*
 

.
 «
,

« 
-. u

S
O
 

-
 
y

> 
n «

n 
i 

u
Jl - 

z b
0
 
J
 

T!
-
 

R
 
C
 

£
1 

« 
* 

« 
II

0, 
II
 

-

E u
- 

C
- • 

a
* - 

c
f- i) 

i
f
 

un
T 

n

>
 
£
 
U
 

X
• 

U 
« 

It! 
b

<n 
i C 

9
I 

. 
.j

' ?£ 
i

^ .. ..
. i
l 

n
<
 
-
 

0
cr, u " 

's
a c - 

«
a H i. 

a

^u«*4ierMU«%Ji(»4̂WU<ibRU3in̂bJSi*u4JU<4̂n»4hSu3Z

icotfiai"**-*
f
f
T
»
i
"
O
O
O
i
n

o
»
*
^
o
o
c
^
o

O
M
N
V
O
O
O
C

o
o
c
o
o
o
o
o

o
o
o
o
o
o
o
o

s e a a a K a s
C
f
f
i
n
r
-
i
m
B
D
^
N

r
^
»
O
T
^
I
•
<
^

t^rminfl\H<^N

o
o
o
c
o
o
o
o

o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o

o
o
o
o
o
c
o
o

o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o

U
U
U
K
U
K
U
U

o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o

U
U
U
K
U
U
t
K

o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o

e
a
a
a
a
a
a
a

o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o

u
u
u
u
u
u
u
u

o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o

o
c
o
o
o
o
o
o

O 
* x c 

O r)
r* 

-: M 
N 

n 
r ^ 

tt
i 

: 
i 

i 
1 

I 
N 

N
a 

V 
t £ 

£ 
£ 

: 
>

a.aat-t-(-;:

ooooouNoaooooooo*U
 

0
4

0
 

0
o0
 

C0
o 

•«iJa
o 

•>
0
 

«
0
 

£
 
B

0
 

C
 h

0
 

«
h 

><
O 

rt 
0

O 
•" 

*4 O
u 

n 
- *

O
 

U
 H

o 
- o

0
 

*
 

-
H
O

0
 

C
 
•

En 
14 o

O
 

•
 4
 

-
 
1
 

I
o 

u J 
3 u 

t
o 

« £ 
m 

r
o 

e u 
tn u 

-
E « 

a « 
-i

0
 

L
 

Z
 

U
o «

 
:

0
 

-
 M
 

t
l
 

C
O 

C rt 
•CD 

S

B 
-
 E
 

•
 B
 

t
o 

a 
5 

•
o 

. 
- 14 

a
O
 

-
4
-
 

u
 
(
k

0 5 i 
- }

u 
e u

O 
« 

> 
h
i

O
 

-
1
 U
 

-
H
 O

o 
« c 

-
o 

£ « 
a n

o 
-H a 

K -H
O 

- 
- 

U 
'O

o 
r £ 

c
U 

3 -4 
X

o 
o u 

i! e
o 

- 
* o

o 
tr> 

. 
a T)

o 
* » 

u a
C
 w
 

C
» « 

u
o 

-3 2 
c

o 
e 

«
O
 

«
 
4
V
 

U
O 

0. C
« • 

«
o 

r TI 
«

e c 
*

O
 

-
4
 
(
 

u
o 

a 
x

* 
u t 

y
U 

S
 T

O
 

4.
0
 

«
 
1
4

0
 

I
t

o 
»• *
C 

2

1 '
 

i
•u 

B
0 

<
t~ 

«

Nn*4eN«-f«1Aa.IBN0b01N1caVrt*4flVrt<M1£aartN0a.«N1>,24Ja.

t.62K- Ob
OOOF. .OO

rt 
O

'* 
O

0
 
0

: 
*

a a
in o
ff< 

O

n o

OB 
O

O
 
0

1 
4

a o
O
 
0

» o

«
 
0

0
 0

1 . 536E-

O . OOOEi

r
 
0

0
 
0

a a
a
 o

e\ 0
N
 
O

!22E-O4

)OOE+OO

rt 
O

o o
i 

*
a a
o o
VO 

O

a o

in o
O
 
0

u u
ID 

o
P- 

O
st, o
T
 
O

C 
I

- 
TJ

•. 
u

c s

II

6 6 2 P. - O 6

rt«0uinttr>CDO01oV«O
 

u

U
 
(

* 
n

n 
c

in 
»a

- 
«TJ

V
 

M
o 

a
i 

K
U
 

1
o 

3
01<n 

it
«

a
»
 

9
0
 

U
i 

i
ec 

ii
IM 

«
N 

t*
« 

2

O 
JJ

i 
e

U
 

I
« 

"!

-OS 9. 6:

-- 1 nclbper

U 
t

|£ 
^

5 
1

v 
i*c

< 
3

0 
«

H 
3

302676



RKBPAP.

Int i 1 =k
Fl let

Pt>-2 1 O
Ra -226
Pa 229
Til-228
Th--23O
Th-232
U-234
U - 2 3 H

Total

\,

g.
4 .
4 .

B .

5.
1 .
2 .
8.

1 .

ii t> . VO
Fli. ill u-Chl 1 fl HO

CIIRKT . B&C

C*t oil

B 8 1 K - O <J

243E-04
523E- 04
soar.- 04
3b8E O9
24BB- 09

, 635E- O9
224B-O6

736K-03

n<!

O . OOOO

O . 1833
0 . 1 954
0. 3675
O . OOOO
O . OOOO
O . OOOO
O . OO36

0. 7497

TH 1. Iml t - O . 5 yoa
si dent; Farcci 13 B

t o<>
t C ( H / . b\

• . i

1 nhalat.

O . OOOEtOO
O. OOOEtOO
O . OOOEtOO
O . OOOEtOO
O . OOOEtOO
O . OOOEtOO
O . OOOEtOO
O . OOOEtOO

O. OOOEtOO

Total Excess Cancair

/i 1 /97
1 nrtoor )

1 b : b •- Pagu b

Wa t o r I niJap«iM Iwn t Pathways ( J nha 1

O . OOOO
O . OOOO
O . OOOO
0. OOOO
o . oooo
o. oooo
o. oooo
o . oooo

o . oooo

o.
S.
o .
6 .
0.
0.
o.
o .

5 ,

. OOOEtOO

. O63E -O4
, OOOEtOO

, 31BE-O6
. OOOE! OO
. OOOE t OO
. OOOEtOO
. OOOEtOO

. 126E-O4

Risk CNR9I < 1 ,p, t )

O . OOOO
0 . 2187
O . OOOO
O . OO27
O. OOOO
O. OOOO
O . OOOO
O. OOOO

0.2214

••« tor

1 . 1 54E Ob
1 . 3B6B OS
2 . 49OE -O5
5.71 6E-O7
B . 329B-08
3 . 684E-OB
2 . 4S2E-O7
3. 527E-O7

5 . 16OE-O5

Initial ly

- O.OOOE

a t 1 on cix

O . OObO
O. 0060

o . o toa
O . OOO2
o . oooo
o. oooo
O . OOO1
0. 0002

0.0223

Ex 1st c*nt

Wat«r Doponrlent Pathways

Nucl Lie

Pl>-2 10
Ra- 226
Pa 22(1
Th- 22H
Th-230
Th-232
U-234
0-23B

O
O
O
o .
o
o
o
o

Wata

risk

. OOOE IOO

. OOOK IOO

. OOOE > OO

. OOOK I OO

. OOOK i OO

. OOOK I OO

. OOOEtOO

. OOOEtOO

r

tract .

o . oooo
o . oooo
o . oooo
o . oooo
o . oooo
o . oooo
o . oooo
o . oooo

Finn

risk

O. OOOEtOO
O . OOOEtOO
O . OOOEtOO
O . OOOEtOO
O . O O O K t O O
O . OOOEtOO
O . OOOEtOO
O . OOOEtOO

Radon

tract.

O . OOOO
o . oooo
o . oooo
o . oooo
o . oooo
o . oooo
o . oooo
o . oooo

o
o
o .
o
o
o
o
o

risk

. OOOF.tOO

. OOOE tOO

. OOOB tOO

. OOOF.tOO

. OOOK t OO

. OOOEtOO

. OOOEtOO

. OOOEtOO

tract .

O . OOOO
o . oooo
o . oooo
o . oooo
o . oooo
o . oooo
o . oooo
0 . OOOO

Plant

ri sk

O . OOOE 1 OO

O . OOOEtOO
O . OOOEtOO
O . OOOE IOO
O. OOOK IOO
O . OOOEtOO
O . OOOE tOO
O . OOOBt OO

tract .

o . oooo
o . oooo
o . oooo
o . oooo
o . oooo
o . oooo
0. OOOO
o . oooo

1 OO you IS

i: 1 tulu3 i .iilon >

Mo.lt

O. OOOK IOO O.OOOO

O.OOOBtOO O.OOOO
O. OOOF.tOO O.OOOO
O. OOOElOO O.OOOO
0. OOOEtOO 0.0000
0. OOOEtOO 0.0000
O. OOOEtOO O.OOOO
O.OOOBtOO O.OOOO

O. OOOF.tOO O.OOOO

RailJ c.nucl IcJoa (1)

Muat

risk tract.

O.OOOKtOO O.OOOO
O.OOOKtOO O.OOOO
O. OOOElOO O.OOOO
O.OOOKtOO O.OOOO
O. OOOK IOO O.OOOO
O. OOOB IOO O.OOOO

O. OOOEtOO O.OOOO

O. OOOEtOO O.OOOO

Ml 1 k

o.
0 .
o .
o .
0 .
o.
o .
o.

o .

OOOF. 1 O O

OOOF. 1 OO

OOOB I OO
OOOE tOO
OOOE tOO
OOOE tOO
OOOK. t OO
OOOEt OO

OOOBt OO

o . oooo
o . oooo
o . oooo
o . oooo
o . oooo
o . oooo
o . oooo
o . oooo

o . oooo

an<J Pathways Cp)

Ml J k

o .
o .
o .
o .
o .
0 .
0 .
o .

risk

OOOF.tOO
OOOF. tOO
OOOE tOO
OOOK 1 OO

OOOK i OO
OOOBlOO
OOOEtOO
OOOK tOO

f raot .

o . oooo
o . oooo
o . oooo
o. oooo
o . oooo
o . oooo
o . oooo
o . oooo

risk tract.

5.VO5B-O6 O.OO25
1.712E O6 O.OOO7
3.08BE-06 O.O013
2.R41E-06 O.O012
4.OB7E-O7 O.OOO2
1.807E-07 O.OO01
4.83.JE-O7 O.O002
6.951E-O7 O.OOO3

1.511B Ob O.OO65

Total

All pathways

ft sic tract.

1.726E Ob O.OO7b
9.462E O4 O.4OB7
4.803E-04 O.2075
n . <,OGF, O4 O . 37 I J
4 . 'I / IB O7 O . OOO.:
2.188B-07 O.OOO1
7 . 311 B 07 O. OOO-J
9.272B-OO O.OO4O

O. OOOEtOO O.OOOO O.OOOE-tOO O.OOOO O.OOOEtOO O.OOOO O.OOOE-tOO O.OOOO O.OOOEtOO O.OOOO O.OOOF.tOO O . OOOO 2.315E-O3 1 . OOOO

•CNI'.'II I i , p. t ) I n u l l u l e con I r 1 lui t 1 on from clocay c l . iuciht «r rail 1 iintio 1

CO
oto
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-J



PKSPAO, V n t » . 7 O
Summit i y : !• u i n r. u -Oh 1 1

TH L i m i t *= O. & y«tar O I . / 2 1 / 9 7 15: bh rar)e <»
OWOL I 'arcfal c ( 8 7 . 5 % IruJooi -.) Fi lo : CHRFT . C

Con I <tm I n.i t citl 7-on ft I) i mon •» I on 9

A t < i € i ; 1 O O O O . O O stjUfl ro me t~ c
Tli i <-• kn«i« 3 : 2 . OO met tors

Oovw i Dttpl h : O . OO mo t f»r 3

I n J I 1 ,1 1 :u. 1 1 Concentrations, pC 1 /»

Pr>- 2 I o
P u - 2 2 6
Ha 228

Til 228
Til 2 3O

Th-2 32
II 234
"-238

5 .
3 .
4 .
4 .

4 .
4 .
5.
7 .

21OE1OO
83OE IOO
91OEI OO
5OOE>OO
41OE (OO
O9OB1OO
2 IOE1OO
4OOE1OO

T o t a l nose T D O S K < t ) , mrem/yr
Basic Radiat ion Done L i m i t — 15 mrem/yr

l M i x t u r e Sum M ( t ) - Fraction of Basic l>osa L i m i t Received at Time (t)

I. ( ycict i ;i > :
TUOUK(t):

M( t ) :

O.OOOEiOO
2 . (14OE4O2
1 . 893E.01

1.OOOEiOO
2.842E1O2
1.B95E1O1

3.OOOK100
2.B49E(O2
1.899E«01

1 . OOOE101
2.B2OKiO2
1.88OE101

3.000B101
2-7B7E+O2
1 . 858E1O1

1 .OOOE|O2
2.779E102
1.BS3E101

3 .OOOKi 02
2.792EI02
1.8G1E.01

1 . OOOF. • O3
2.812E.02
1.B75E«OI

Max Inn mi TDOfils (t) : 2 .849F . + O2 mram/yr at t - 2 . 7 H 3 .t O. OO3 y*nis

Ground
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Huc-'l trie.

Pb-2 1O

Pa- 226
Pa-228
Th-22B
Th-2 TO
Th-212
11 -2 34
1) 2 3(9

PathW

Watet -
Water

Total

Nucllilu

Pb-2 J O
Pa -226
Pa 228
Th-228
Th- 23O
Til-232
11-234
0-238

Airumn t of I nt a k«* Quant. 1 t 1 «is ul NT < 1 , p, t > Cot rnd1vfflii.il P*i<l 1 onu<: 1 1 «tos (1) ,in<l I'a t liw.iy :t ( p)
As pd/yr at t» O.OOOEtOO yea is

Inhalation plant Moat Milk soil water Fish Plant Moat Milk

O.OOOEtOO S.O12E+O2 O.OOOEtOO O.OOOEtOO 2.477EtO2 O.OOOEtOO O.OOOEtOO O.OOOF.tOO O.OOOKtOO O.OOOBtOO
O.OOOEtOO 1.47SEt03 O . OOOEt-OO O.OOOEtOO 1.821EtO2 O.OOOEl-OO O.OOOEtOO O . OOOE • OO O.OOOE»OO O.OOOEtOO
O.OOOE^OO 1.883E + O1 O.OOOE4OO O.OOOE + OO 2.334P.4O2 O.OOOEtOO O.OOOEtOO O . OOOP. < OO O.OOOEtOO O.OOOEtOO
O.OOOEtOO 4.3O5E+OI O.OOOT.tOO O.OOOEtOO 2.139E+O2 O.OOOEtOO O.OOOBtOO O.OOOBtOO O.OOOEtOO O.OOOEtOO
O.OOOEtOO 4.271E»O1 O.OOOEtOO O.OOOEtOO 2.O97EtO2 O.OOOEtOO O . OOOE • OO O.OOOP.tOO O.OOOK lOO O.OOOEtOO
O.OOOEtOO 3.963EtOl O.OOOBtOO O.OOOEtOO 1.945E + O2 O.OOOEtOO O.OOOBtOO O.OOOP.tOO O.OOOEtOO O.OOOEt-OO
O.OOOP.tOO l.2S7EtO2 O.OOOP.tOO O.OOOEtOO 2.47TE«O2 O.OOOBtOO O.OOOEtOO O.OOOBtOO O.OOOEtOO O.OOOP.tOO
O.OOOEtOO 1.785E-IO2 O.OOOF.t-OO O.OOOEtOO 3.518EtO2 O.OOOBtOO O.OOOEtOO O.OOOP.tOO O.OOOP.tOO O.OOOEtOO

Radon and its D*cay Products as pcl/yr at tw O.OOOB-tOO years

Fadionucl ld«9

ay Rn-222 Po-218 Pb-2 14 Bl-214 Rn-22O Po-216 Pb-2 12 Bi-212

ln.1. 8.64«Etoa 8.314E40S 6.29OEtO3 S.OB&B-fOS 1.4OOE+OS 1.391B*OS 1.375E*O3 7."7a3E>O2
d«p. O.OOOEtOO O.OOOEt-OO O.OOOEt-OO O.OOOEtOO O.OOOE+OO O.OOOEtOO O.OOOEtOO O.OOOBtOO

8.646E-I-OS 8.314E-I-OS 6.29OE4-OS 5.O85EtO5 1.4OOB-tO5 1.391Et-O5 1.375E-tO3 7.783B + O2

and rractlon of Total Risk at t— O.OOOEt-OO yaars

Water Indeponrlcint Pathways (Inhalation excludes radon)

Ground Inhalation Plant Meat Milk Soil

risk fract. risk fract . risk tract . risk fract. risk fract. risk fraot.

2.574B-O9 O.OOOO O.OOOEtOO O . OOOO 3.OO7E-O6 O.O129 O.OOOEtOO O . OOOO O.OOOP.tOO O.OOOO 1.486K-O6 O.OO64
8.125E-O5 O.3473 O.OOOEtOO O.OOOO 2.655E-O6 O.O113 O.OOOBtOO O.OOOO O.OOOEtOO O.OOOO 3.27RE O7 O . OO 1 4
S.129B-OS O.2193 O.OOOEtOO O.OOOO 2.824E-O6 O.O121 O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO 3.5O2E O7 O . OO 1 5
8.B42E-O5 O.378O O.OOOB-tOO O.OOOO 5.94OB-O8 O.OOO3 O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO 2.9S2E-O7 O.OO13
6.26BE-1O O.OOOO O.OOOEt-OO O.OOOO 9.743E-O9 O.OOOO O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO 4.78OE-O8 O.OOO2
2.658E 1O O.OOOO O.OOOE-tOO O.OOOO 7.847E-O9 O.OOOO O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO 3.8SOB-O8 O.OOO2
3.565B-1O O.OOOO O.OOOB-tOO O.OOOO 3.319B-O8 O.OOO1 O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO 6.S39E-O8 O.OOO3
1.549B-O6 O.OO66 O.OOOETOO O.OOOO 6.642E-O8 O.OOO3 O.OOOBtOO O.OOOO O.OOOEtOO O.OOOO 1.3O9E-O7 O.OOO6

1 nq«is t 1 on*

7 . 489R»O2
1 . 6S7E tO3
2 . J 1 6E tO3
2 . 570Et02
2 . 524F. I O2
2 . 34 IE. 02
3.734F. 1O2
5. 304KI02

2.225B-O4 O.9S12 O.OOOE+OO O.OOOO I.662E-O6 O.O37O O.OOOEtOO O.OOOO O.OOOBtOO O.OOOO 2.742E-O6 O.O117
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Kxooss Cdncni Risks CNPS(l,p,t) fir.r r ml 1 vidua 1 Rail 1 onu.j 1 1 cle M (it ami l'j t hw.iy T> <p>
and Fraction of Total Risk at t — O.OOOB+OO yeats

Water Dependent Pat Uways

W.. IBI Fish Pl a n t Moat M i l k All Pathways*
pad I .:. ——————————————————— ——————————————————— ——————————————————— ——————————————————— ——————————————————— ———————————————————
N u c l l d c i r i s k tract . r isk tract. r isk fract . risk tract . r ink t r a c t . r ink J rac:t .

PU-21O O.OOOE+OO O.OOOO O.OOOE+OO O.OOOO O.OOOE+OO O.OOOO O.OOOE*OO O.OOOO O.OOOt:<OO O.OOOO 4.49GE-O6 O.O192
Pa-226 O.OOOE400 O.OOOO O.OOOE»OO O.OOOO O.OOOE.OO O.OOOO O.OOOE+OO O.OOOO O.OOOE.OO O.OOOO B.423K OS O.36O1
pa-22B O.OOOF. IOO O.OOOO O.OOOE*OO O.OOOO O.OOOE+OO O.OOOO O.OOOEtOO O.OOOO O.OOOF1 «OO O.OOOO S.447E-O5 O.2328
Tn-228 O.OOOE-tOO O.OOOO O . OOOE »OO O.OOOO O.OOOElOO O.OOOO O.OOOE-fOO O.OOOO O.OOOE«OO O.OOOO 8.B7OE OS O.3/95
TM-21O O.OOOEtOO O.OOOO O.OOOE»OO O.OOOO O.OOOC<OO O.OOOO O.OOOE«OO O.OOOO O.OOOElOO O.OOOO 5.B17E OB O.OOO2
Th-232 O.OOOElOO O.OOOO O.OOOE+OO O.OOOO O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOF.lOO O.OOOO 4.662K-O8 O.OOO2
11-234 O.OOOE+OO O.OOOO O.OOOE+OO O.OOOO O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO O.OOOEtOO O.OOOO 9.894E O8 O.OOO4
U 238 O.OOOE-fOO O.OOOO O.OOOE + OO O.OOOO O.OOOElOO O.OOOO O.OOOE-fOO O.OOOO O.OOOElOO O.OOOO 1.746E-O6 O.OO7S

Total O.OOOEtOO O.OOOO O.OOOE+OO O.OOOO O.OOOEtOO O.OOOO O.OOOE + OO O.OOOO O.OOOF.lOO O.OOOO 2.3.19E O4 1 . OOOO

** Sum of water Independent ground, inhalation, plant, meat, milk, soil
and water dependent water/ Clah, plant, meat, milk pathways

Bxcesa canuor Bisks CNP99<irn,i,t> and CNKS9W< 1rn,i,t) for Inhalation of
Radon and its Decay products at t« O.OOOB+OO years

Rad i onilc 1 ides
Ration ————————————————————-^———————^—————^.^———i———^——————^————————_^—————»___———————.^—
Pathway Rn-222 Po-21e Pb-214 Bl-214 Rn-22O PO-216 Pb-212 B l -212
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Water .!«.[>. O . O O O E + OO O . O O O E + OO O . O O O E + OO O . O O O E l O O O . O O O E l O O O . O O O E + O O O . O O O B i O O O . O O O F . l O O
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FI>-210*D
Ra 226*D
Ra 228*11
Til 2 2 B * I >

Til 2 IO
Til- 2 >2

11 - 2 3 4

0 2 3 8 « l>
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An M»»» H mo m I* r Of 11 am, Ve s. a J on 2 . 2(

l u re Chl Id IXea Ident CiW In^aat i on
II 6 / 2 2 / O V 1 1 : Si S

I le : CIIFCiW. BSE

t t t• Op*»r: 1 f t r: I'a I a mat o r Htimnia l y ( rzon t I nu**<^

Menu
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R01 S

R01S

RO1S

R015
R01S

Rll 1 fe
R01 6

RO16

R016

RO16

RO16
ROlC

ROle
RO16

R016
R016

RO16

RO16

RO 16
HO 1 6

RO 16

RO 16

RO1 6

RU 16

BO 1 1

BO 1 1
B01 1

BO 12

BO12

BO12

B01 2

BO 12
BO 12
BO 12

BO12
BO 12

BO 13
BO 13
BO 13
BO 13
BO 13
BO 13

Ha 226

Ra- 228

Th-228 '

Til 230

Th 232

II - 2 3 4
11 7. )B

Indoor Rado?i-22O concentration (pCi/m*»3)
Outdoor Radon-220 rconcent rat ion (pCl/m**3>

Po-218, indoor*
Po-218, outdoor*
Pr> 214, indoor*
Pl>-214, outdoor*
BI 214, Indoor*
Bl-214, outdoor*

Radon- 22 O daugnt a r concent rat Ion a <pCl /m* * 3 > :
Po .lib. Indoor a
I'o • ;* 1 f, , out doora
l*l> 212, i ndoora
Pl> 212, outdoors
Bl 212, 1 ndoors
Bt 212, outdoors

l>r- unity of null <pC 1 /Q)

Ki u i t *• , v*»«jet ak> 1 ma , and cj ra In oonaumpt 1 on < kq/d )

Ml Ik consumption <L/d)

Ot It*- r aea food conaumpt Ion ( ko;/d )

Soi 1 Ingest ion ( c.-h 1 Id) <«g/d)
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not uaad
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not ua«d

not uaed

riot unff-cl

riot us*»d
riot uaed
r* o t uaed

tiot use<l
not used
not u*ed

not u*ed
not uaed
not uaed
not uaed
1 . OOOB+OO
not uaed

not uaed

not uaad
not u*ad
not u**d
not u**d
not u*ad
not u**d

uef aul t
—————————————

O .OOOB+OO
O . OOOE+OO

O . OOOE* OO

(1 . OOOBfOO
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O . OOOE+OO

o . OOOE+OO

S . OOOE-01

O .OOOE+OO

0. OOOE+OO
O .OOOB+OO

O .OOOB+OO
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O .OOOE+OO

- 1 .OOOB+OO

0 . OOOE+OO

0 . OOOE1OO
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0 . OOOE+OO
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1 . 5OOP.)OO
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2 . 50OE-O1

1 . 700F.-01
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1 . 300B-O 1
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Future Child Kesldent OW I nc?<*81 ion
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File : CHFOW.BSE
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SUMMARY OF NON-CARCINOGENIC AND CARCINOGENIC HEALTH RISKS
CURRENT SCENARIO

FOR AN ADULT OFF-SITE RESIDENT

INHALATION OF CHEMICALS ON RESPIRABLE PARTICULATES

CHEMICAL

SEMI-VOLATILE ORGANICS

Benzol g,h,ilperylene
rhcnuiuMciio

PCBi

PCBs (total)

INORGANICS

Antimony
Arsenic
Barium
Beryllium
Cobalt
Copper
Iron
Lead
Manganese
Mercury
Nickel
Silver
Thallium

CDI for
CONCENTRATION NON-CARCINOOENIC INHALATION HAZARD

IN AIR EFFECTS RID QUOTIENT
(mg/m5) (mg/kg-day) (mg/kg-<lay)

2.22E-09 6E-IO Not Available NoToxData
2.45E-09 7E-IO Not Available NoToxData

8.84E-OS 3E-08 Not Available NoToxData

4.3IE45 1E4S Not Available NoToxData
6.2IE-05 2E-05 Not Available NoToxData
2.06E-06 6E-07 l.OOE-04 6E-03
I.68E-08 5E-09 Not Available NoToxData
5.20E-05 IE-05 5.71E-06 3E+00
4.86E-05 IE-OS Not Available NoToxData
2.I5E-03 6E-04 Not Available NoToxData
I.90E-04 5E-05 Not Available NoToxData
8.24E-04 2E-04 I.43E-05 2E+01
8.59E-08 2E-08 8.57E-05 3E-04
2.56E-04 7E-05 Not Available NoToxData
1.38E-06 4E-07 2.86E-06 IE-01
4.44E-08 IE-08 Not Available NoToxData

CDI for
CARCINOGENIC INHALATION CANCER

EFFECTS SLOPE FACTOR RISK
(mg/kg-day) (mg/kg-day)^.!

Not Applicable
Not Applicable

IE-OS 2.00E+00 2E-08

5E-06
8E-06
3E-07
2E-09
6E-06

Not Available NoToxData
1.5E+OI IE-04

Not Available No Tox Data
8.40E+00 2E-08

Not Available No Tox Data
Not Applicable

3E-04
2E-05

Not Available No Tox Data
Not Available No Tox Data

Not Applicable
Not Applicable

3E-05 Not Available No Tox Data
Not Applicable
Not Applicable

HAZARD INDEX: 2E+01 CANCER RISK: IE-04

CDI •( im-tirelMfpalc ckmlnlt hi nrfict »lli «f> Mnlitlw (»4nH mMml):
(•(/•' >lr • t.U n'/hrar • 14 kran/Mj • M ttjnlym • 31 r«*nV(7» k« • ItW* tmji)

CDI •» nrcln»f«ilr ckmlrali hi nifun will ill taMMlM (»4«N mMnit):
(mtfm'ttr • ID m'/tim • 14 hmntay • 1«S tmjtljttt • 1* ynnVCT* kf • I55M 4>yi)

Ret-up xb
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SUMMARY OF NON-CARCINOGENIC AND CARCINOGENIC HEALTH RISKS
CURRENT SCENARIO

FOR A CHILD OFF-SITE RESIDENT

INHALATION OF CHEMICALS ON RESPIRABLE PARTICIPATES

CHEMICAL

SEMI-VOLATILE ORGANICS

Benzo(g,h,ijpaylene
Phenanthrene

PCBi

PCBs (total)

INORGANICS

Antimony
Araenic
Barium
Beryllium
Cobalt
Copper
Iron
Letd
Manganese
Mercury
Nickel
Silver
rhallium

GDI for
CONCENTRATION NON-CARCINOGENIC INHALATION HAZARD

IN AIR EFFECTS RID QUOTIENT
(mg/m5) (mg/kg-day) (mg/kg-day)

2.22E-09 3E-09 Not Available NoToxDtta
2.45E-09 3E-09 Not Available NoToxData

8.84E-08 IE-07 Not Available NoToxData

4.31E45 6E-05 Not Available NoToxDtfa
6.2IE-05 JE-05 Not Available NoToxData
2.06E-06 3E-06 I.OOE-04 3E-02
I.68E-08 2E-08 Not Available NoToxData
5.20E-05 7E-05 5.71 E-06 1E+01
4.86E-05 6E-05 Not Available NoToxData
2.15E-03 3E-03 Not Available NoToxData
I.90E-04 3E-04 Not Available NoToxData
8.24E-04 IE-03 I.43E-05 8E+OI
8.59E-08 IE-07 8.57E-05 IE-03
2.56E-04 3E-04 Not Available NoToxData
1.38E-06 2E-06 2.86E-06 6E-OI
4.44E-OR 6E-08 Not Available NoToxData

CDIfor
CARCINOGENIC INHALATION CANCER

EFFECTS SLOPE FACTOR RISK
(mg/kg-day) (mg/kg-day)^l

Not Applicable
Not Applicable

IE-08 2.00E+00 2E-08

5E-06 Not Available NoToxData
7E-06 I.5E+OI IE-04
2E-07 Not Available NoToxData
2E-09 8.40E+00 2E-08
6E-06 Not Available NoToxData

Not Applicable
2E-04 Not Available No Tox Data
2E-05 Not Available NoToxData

Not Applicable
Not Applicable

3E-05 Not Available No Tox Data
Not Applicable
Not Applicable

HAZARD INDEX: 9E+01 CANCER RISK: IE-04

GDI ft m-nrliucnk chmlnb hi nifm Mlh »U tahahMm (cMM mM»<):
(•*.' .k • I.U m'/tam • 14 InmUly • 145 feytfytw • t rranypS kf • tin fep)

cm «» rartliMfnilc ciwvlnb I* nrfm MH> rta MnhOMi (cklM mMnrt):
(HI^M' «lr • I.U •'/!»«• • 14 >amH»r ' "« 4«T*y«" * < ynn^lS k( * 2S55» tiyt)



SUMMARY OF NONCARCINOGENIC AND CARCINOGENIC HEALTH RISKS
CURRENT AND FUTURE SCENARIOS
FOR AN ADOLESCENT TRESPASSER

INADVERTENT INGESTION OF CHEMICALS IN SURFACE SOIL AT AREA B

CHEMICAL

VOLATILE ORGANICS

knzene

SEMI- VOLATILE ORGANICS

Benzo[g,h,i]perylene
Phenanthrene

INORGANICS

Antimony
Arsenic
:obalt
Copper
ron
.cad
Vfanganese
Mercury
Nickel
Silver

son.
CONCENTRATION

(mg/kg)

4.00E-03 MAX

8.30E-02 MAX
7.20E-02 MAX

4.16E+02 MAX
1.79E403 MAX
466E403 MAX
2.I6E+03 MAX
1.93E+05 MAX
3.71 E+03 MAX
5.68E403 MAX
1.80E-HX) MAX
2.89E-KM MAX
1.03E+02 MAX

CDI for
NONCARCINOGENIC ORAL RID HAZARD

EFFECTS (mg/kg-day) QUOTIENT
(mg/kg-day)

2E-09 3E-03 8E-07

SE-08 Not Available No Tox Data
4E-08 Not Available No Tox Data

2E-04 4.00E-04 6E-01
IE-03 3.00E-04 3E-MX)
3E-03 6.00E-02 4E-02
IE-03 3.7E-02 3E-02
IE-01 3.00E-01 4E-01
2E-03 Not Available No Tox Data
3E-03 2.3E-02 IE-01
1 E-06 Not Available No Tox Data
2E-02 2E-02 8E-01
6E-05 5E-03 IE-02

CDI for
CARCINOGENIC ORAL CANCER

EFFECTS SLOPE FACTOR RISK
(mg/kg-day) (mg/kg-day )M

2E-10 2.9E-02 6E-12

Not Applicable
Not Applicable

2E-05 Not Available No Tox Data
9E-05 I.50E-KW IE-04
2E-04 Not Available No Tox Data

Not Applicable
9E-03 Not Available No Tox Data
2E-04 Not Available No Tox Data

Not Applicable
Not Applicable

1 E-03 Not Available No Tox Data
Not Applicable

HAZARD INDEX: SE-HW CANCER RISK: IE-04

CDI of noncarcinogenic chemicals in surface soils via ingestion (adolescent trespasser):
(mg/kg soil * l.OOE-06 kg/rag * 100 mg/day • 1 • 120 days/year * 6 yean)/(57.7 kg • 2190 days)

CDI of carcinogenic chemicals in surface soils via ingestion (adolescent trespasser):
(mg/kg soil * l.OOE-06 kg/mg • 100 mg/day • 1 " 120 days/year • 6 years)/(57.7 kg • 2SSSO days)

r-o

o
n

SOOIJC
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SUMMARY OF NONCARCINOGENIC AND CARCINOGENIC HEALTH RISKS
CURRENT AND FUTURE SCENARIOS
FOR AN ADOLESCENT TRESPASSER

DERMAL CONTACT WITH CHEMICALS IN SURFACE SOIL AT AREA B

CHEMICAL SOIL
CONCENTRATION

(mg/kg)

INORGANICS

Arsenic 1.79E+03 MAX

CDI for ADJUSTED
ABSORPTION NONCARCINOGENIC ORALRfD HAZARD

FACTOR EFFECTS (mg/kg-day) QUOTIENT
(unitlcss) (mg/kg-day)

3E-02 6E-04 2.40E-04 3E+00

HAZARD INDEX: 3E-HW

CDI for ADJUSTED
CARCINOGENIC ORAL

EFFECTS SLOPE FACTOR
(mg/kg-day) (mg/kg-day ̂ -1

CANCER
RISK

SB-OS 1.88E+00 IE-04

CANCER RISK:

CDI of noncarcinogenic chemicals in surface soils via dermal contact (adolescent trespasser):
(rag/kg soil ' l.OOE-06 kg/mg • 1.00 rag/era1 " ABS • 1970 cm'/event * 120 events /year • 6 years)/(57.7 kg • 2190 days)

CDI of carcinogenic chemicals in surface soils via dermal contact (adolescent trespasser):
(mg/kg soil * l.OOE-06 kg/mg M.OO mg/cm1 * ABS * 1970 cm'/evenl • 120 events/year • 6 years)/(57.7 kg • 25550 days)

IE-04

M0120



SUMMARY OF NONCARCINOGEMC AND CARCINOGENIC HEALTH RISKS
CURRENT AND FUTURE SCENARIO
FOR AN ADOLESCENT TRESPASSER

INADVERTENT INGESTION OF CHEMICALS IN SURFACE SOIL AT AREA B&C

CHEMICAL

SEMI-VOLATILE ORGANICS

Benzo[g,h,i]perylene
Phenanthrene

PCBs

PCBs (total)

INORGANICS

Antimony
Arsenic
Cobalt
Copper
ion
juA
Manganese
Mercury
Nickel
Silver
fhallium

SOIL
CONCENTRATION

(mg/kg)

2.19E-OI UCLnonn
2.47E-01 UCLnonn

9.42E+00 UCLlog

4.34E+03 UCLlog
6.30E+03 MAX
4.62E-HJ3 MAX
4.61E-H)3 MAX
1.8SE+05 UCLlog
1.96E+04 MAX
9.00E404 MAX
8.23E-HX) UCLlog
2.20E-KM MAX
1.14E-K)2 MAX
4.94E+00 UCLlog

CDI for
NONCARCINOGENIC ORAL RfD HAZARD

EFFECTS (mg/kg-day) QUOTIENT
(mg/kg-day)

IE-07 Not Available NoToxData
1 E-07 Not Available No Tox Data

5E-06 2.00E-05 3E-01

2E-03 4.00E-04 6E+00
4E-03 3.00E-04 IE+01
3E-03 6.00E-02 4E-02
3E-03 3.7E-02 7E-02
IE-01 3.00E-01 4E-01
IE-02 Not Available NoToxData
5E-02 2.3E-02 2E+00
5E-06 Not Available No Tox Data
IE-02 2E-02 6E-01
6E-05 5E-03 IE-02
3E-06 8.00E-05 4E-02

CDI for
CARCINOGENIC ORAL CANCER

EFFECTS SLOPE FACTOR RISK
(mg/kg-day) (mg/kg-day)*- 1

Not Applicable
Not Applicable

5E-07 2.00E-KK) 9E-07

2E-04 Not Available NoToxData
3E-04 1.50E+00 SE-04
2E-04 Not Available NoToxData

Not Applicable
9E-03 Not Available NoToxData
1 E-03 Not Available No Tox Data

Not Applicable
Not Applicable

1 E-03 Not Available No Tox Data
Not Applicable
Not Applicable

HAZARD INDEX: 2E+01 CANCER RISK: SE-04

CDI of noncarcinogenic chemicals in surface soils via ingestion (adolescent trespasser):
(mg/kg soil • l.OOE-06 kg/mg • 100 rag/day " 1 • 120 days/year • 6 years)/(57.7 kg • 2190 days)

CDI of carcinogenic chemicals in surface soils via ingestion (adolescent trespasser):
(mg/kg soil • l.OOE-06 kg/mg • 100 mg/day * 1 * 120 days/year • 6 year»)/(57.7 kg - 2SSSO days)

or*.
(N
o
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SUMMARY OF NONCARCINOGENIC AND CARCINOGENIC HEALTH RISKS
CURRENT AND FUTURE SCENARIOS
FOR AN ADOLESCENT TRESPASSER

DERMAL CONTACT WITH CHEMICALS IN SURFACE SOIL AT AREA B&C

CHEMICAL

PCBs

PCBs (total)

INORGANICS

Arsenic

SOIL
CONCENTRATION

(mg/kg)

9.42E+00 UCLlog

6.30E+03 MAX

CDI for ADJUSTED
ABSORPTION NONCARCINOGENIC ORAL RID HAZARD

FACTOR EFFECTS (mg/kg-day) QUOTIENT
(unitless) (mg/kg-day)

IE-01 IE-OS 2.00E-05 7E-01

3E-02 2E-03 2.40E-04 9E+00

CDI for ADJUSTED
CARCINOGENIC ORAL

EFFECTS SLOPE FACTOR
(mg/kg-day) (mg/kg-day )*-!

CANCER
RISK

IE-06 2.00E+00 3E-06

2E-04 I.88E+00 3E-04

HAZARD INDEX: 9E-HW CANCER RISK:

CDI of noncarcinogenic chemicals in surface soils via dermal contact (adolescent trespasser): .
(mg/kg soil * l.OOE-06 kg/mg * 1.00 mg/cm1 • ABS • 1970 cmVevent • 120 events /year • 6 years)/(57.7 kg " 2190 days)

CDI of carcinogenic chemicals in surface soils via dermal contact (adolescent trespasser):
(mg/kg soil * l.OOE-06 kg/mg M.OO mg/cm1 " ABS * 1970 cmVevent * 120 events/year * 6 years)/(S7.7 kg * 25550 days)

3E-04

O
ro



SUMMARY OF NONCARCINOGENIC AND CARCINOGENIC HEALTH RISKS
CURRENT AND FUTURE SCENARIO

FOR AN ADOLESCENT TRESPASSER

INADVERTENT INGESTION OF CHEMICALS IN SURFACE SOIL AT AREA C

CHEMICAL

VOLATILE ORGANICS

Benzene

SEMI- VOLATILE ORGANICS

Benzo[g,h,i]perylene
Phenanthrene

PCBi

PCBs(toUl)

INORGANICS

Antimony
Arsenic
tarium
kryllium

Cobalt
Copper
Lead
Manganese
rfercury
Silver

SOIL
CONCENTRATION

(mg/kg)

2.00E-03 MAX

6.20E-02 MAX
6.40E-02 MAX

2.89E+00 MAX

2.43E403 MAX
I.44E+03 MAX
1.35E+03 MAX
1.10E+01 MAX
7.64E-K)2 MAX
2.07E+03 MAX
5.I4E+03 MAX
293E+03 MAX
6.20E-KX) MAX
1.10E+02 MAX

CDI for
NONCARCINOGENIC ORAL RfD HAZARD

EFFECTS (mg/kg-day) QUOTIENT
(mg/kg-day)

IE-09 3E-03 4E-07

4E-08 Not Available No Tox Data
4E-08 Not Available No Tox Data

2E-06 2.00E-05 8E-02

IE-03 4.00E-04 3E+00
8E-04 3.00E-04 3E-KX)
8E-04 7E-02 IE-02
6E-06 5.00E-03 IE-03
4E-04 6.00E-02 7E-03
IE-03 3.7E-02 3E-02
3E-03 Not Available No Tox Data
2E-03 2.3E-02 7E-02
4E-06 Not Available No Tox Data
6E-05 5E-03 IE-02

CDI for
CARCINOGENIC ORAL CANCER

EFFECTS SLOPE FACTOR RISK
(mg/kg-day) (mg/kg-day)*-!

IE-10 2.9E-02 3E-12

Not Applicable
Not Applicable

IE-07 2.00E400 3E-07

IE-04 Not Available No Tox Data
7E-05 1.50E-HX) IE-04
7E-OS Not Available No Tox Data
5E-07 4.30E-KX) 2E-06
4E-05 Not Available No Tox Data

Not Applicable
3E-04 Not Available No Tox Data

Not Applicable
Not Applicable
Not Applicable

HAZARD INDEX: 6E+00 CANCER RISK: IE-04

CDI of noncarcinogenic chemicals in surface soils via ingestion (adolescent trespasser):
(mg/kg soil • l.OOE-06 kg/mg • 100 rag/day " 1 • 120 days/year • 6 yean)/(57.7 kg • 2190 days)

CDI of carcinogenic chemicals in surface soils via ingeslion (adolescent trespasser):
(mg/kg soil • l.OOE-06 kg/mg • 100 mg/day " 1 • 120 days/year • 6 years)/(S7.7 kg " 25550 days)

H
H

O
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SUMMARY OF NONCARCINOGENIC AND CARCINOGENIC HEALTH RISKS
CURRENT AND FUTURE SCENARIOS
FOR AN ADOLESCENT TRESPASSER

DERMAL CONTACT WITH CHEMICALS IN SURFACE SOIL AT AREA C

. CHEMICAL

PCBi

PCBs (total)

INORGANICS

Arsenic

SOIL
CONCENTRATION

(rag/kg)

289E+00 MAX

1.44E+03 MAX

CDI for ADJUSTED
ABSORPTION NONCARCINOGENIC ORAL RID HAZARD

FACTOR EFFECTS (mg/kg-d*y) QUOTIENT
(unitless) (mg/kg-day)

IE-01 5E-06 2.00E-05 2E-01

3E-02 5E-04 2.40E-04 2E-KX)

CDI for ADJUSTED
CARCINOGENIC ORAL

EFFECTS SLOPE FACTOR
(mg/kg-day) (mg/kg-day)*- 1

CANCER
RISK

4E-07 2.00E-HK) 8E-07

4E-05 1.88E+00 8E-05

HAZARD INDEX: 2E-MO CANCER RISK:

CDI of noBcarcinogeaic chemical* in surface soils via dermal contact (adolescent trespasser):
(me/kg soil * l.OOE-06 kg/mg * 1.00 mg/cm' * ABS • 1970 cm'/event * 120 events /year • 6 years)/(S7.7 kg * 2190 days)

CDI of carcinogenic chemicals in surface soils via dermal contact (adolescent trespasser):
(mg/lcg soil • l.OOE-06 kg/mg "1.00 mg/cm1 • ABS " 1970 cmVevent * 120 events/year • 6 yean)/(S7.7 kg • 25550 days)

8E-05

30
27

12

mil'



SUMMARY OF NONCARCINOGENIC AND CARCINOGENIC HEALTH RISKS
CURRENT AND FUTURE SCENARIOS
FOR AN ADOLESCENT TRESPASSER

DERMAL CONTACT WITH CHEMICALS IN SURFACE WATER FROM PARCEL B

CHEMICAL

INORGANICS

Aluminum
Antimony
Arsenic
Cadmium
Cobalt
Copper
Iron
Lead
Manganese
-Jickel
Zinc

SURFACE
WATER

CONCENTRATION
(mg/l)

7.70E+01 MAX
2.26E+00 MAX
8.09E+00 MAX
8.46E-01 MAX
4.23E-HH MAX
1.71E401 MAX
7.22E+02 MAX
1 18E+00 MAX
5.39E+00 MAX
2.79E+OI MAX
9.12E+01 MAX

CDI for ADJUSTED
PERMEABILITY NONCARCINOGENIC ORAL RID HAZARD
COEFFICIENTS EFFECTS (mg/kg-day) QUOTIENT

(cm/hour) (mg/kg-day)

l.OE-03 2E-03 5E-03 3E-01
l.OE-03 5E-05 4.00E-05 1E+00
l.OE-03 2E-04 2.40E-04 8E-01
l.OE-03 2E-05 2.50E-05 8E-01
l.OE-03 9E-04 4.80E-02 2E-02
l.OE-03 4E-04 1.9E-02 2E-02
l.OE-03 2E-02 3.00E-01 SE-02
l.OE-03 3E-OS Not Available NoToxdata
l.OE-03 IE-04 1.1SE-03 IE-01
l.OE-03 6E-04 2.00E-03 3E-01
l.OE-03 2E-03 1.20E-01 2E-02

CDI for ADJUSTED
CARCINOGENIC ORAL CANCER

EFFECTS SLOPE FACTOR RISK
(mg/kg-day) (mg/kg-day)A-l

1 E-04 Not Available No Tox data
4E-06 Not Available No Tox data
2E-05 1.88E+00 3E-05
2E-06 Not Available NoToxdata
8E-05 Not Available No Tox data

Not Applicable
1 E-03 Not Available No Tox data
2E-06 Not Available NoToxdata

Not Applicable
SE-OS Not Available No Tox data

Not Applicable

HAZARD INDEX: 4E-HH) CANCER RISK: 3E-05

CDI of noncarcinogenic chemicals in surface water via dermal contact (adolescent trespasser):
(mg/l water * l.OOE-03 I/cm1 * PC cm/hour * 1970 cm1 * 2 hours/day * 120 days/year * 6 years)/(S7.7 kg * 2190 days)

CDI of carcinogenic chemicals in surface water via dermal contact (adolescent trespasser):
(mg/l water • l.OOE-03 I/cm1 * PC cm/hour • 1970 cm1 * 2 hours/day * 120 days/year " 6 years)/(S7.7 kg * 2SSSO days)
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SUMMARY OF NONCARCINOGENIC AND CARCINOGENIC HEALTH RISKS
CURRENT AND FUTURE SCENARIOS
FOR AN ADOLESCENT TRESPASSER

INADVERTENT INGESTION OF CHEMICALS IN SEDIMENT FROM PARCEL B

CHEMICAL

VOLATILES

Benzene

PCBs

PCBs (total)

INORGANICS

Antimony
Arsenic
topper

Lead
Nickel

SEDIMENT
CONCENTRATION

(mg/kg)

2.00E-03 MAX

1.81E+00 MAX

5.00E-KX) MAX
2.56E+01 MAX
1.91E+02 MAX
9.42E+01 MAX
4J4E+01 MAX

CDI for
NONCARCINOGENIC ORAL RID HAZARD

EFFECTS (mg/kg-day) QUOTIENT
(mg/kg-day)

IE-09 3E-03 4E-07

IE-06 2.00E-05 5E-02

3E-06 4.00E-04 7E-03
IE-OS 3.00E-04 SE-02
IE-04 3.7E-02 3E-03
SE-OS Not Available No Tox data
2E-05 2E-02 IE-03

CDI for
CARCINOGENIC ORAL CANCER

EFFECTS SLOPE FACTOR RISK
(mg/kg-day) (mg/kg-day)A-l

IE-10 2.9E-02 3E-12

9E-08 2.00E+00 2E-07

2E-07 Not Available No Tox data
IE-06 l.SOEHW 2E-06

Not Applicable
SE-06 Not Available No Tox data
2E-06 Not Available No Tox data

HAZARD INDEX: IE-01 CANCER RISK: 2E-06

CDI of noncarcinogenic chemicals in sediment via ingestion (adolescent trespasser):
(mg/kg sediment * l.OOE-06 kg/mg * 100 mg/eveni * 1 * 120 events/year * 6 years)/( S7.7 kg * 2190 days)

CDI of carcinogenic chemicals in sediment via ingestion (adolescent trespasser):
(mg/kg sediment * l.OOE-06 kg/mg * 100 mg/event * 1 * 120 events/year * 6 years)/( 57.7 kg * 2SSSO days)
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SUMMARY OF NONCARCINOGENIC AND CARCINOGENIC HEALTH RISKS
CURRENT AND FUTURE SCENARIOS
FOR AN ADOLESCENT TRESPASSER

DERMAL CONTACT WITH CHEMICALS IN SEDIMENT FROM PARCEL B

CHEMICAL

PCBs

PCBs (total)

INORGANICS

Arsenic

SEDIMENT
CONCENTRATION

(mg/kg)

1.81E-KX) MAX

2.56E+01 MAX

CDI for ADJUSTED
ABSORPTION NONCARCINOGENIC ORAL RfD HAZARD

FACTOR EFFECTS (mg/kg-day) QUOTIENT
(unitlcss) (mg/kg-day)

IE-01 3E-06 2.00E-05 IE-01

3E-02 9E-06 2.40E-04 4E-02

CDI for ADJUSTED
CARCINOGENIC ORAL

EFFECTS SLOPE FACTOR
(mg/kg-day) (mg/kg-day )A-1

CANCER
RISK

2E-07 2.00E-KX) 5E-07

7E-07 1.88E-KX) IE-06

HAZARD INDEX: 2E-01 CANCER RISK:

CDI of noncarcinogenic chemicals in sediment via dermal contact (adolescent trespasser):
(mg/kg sediment * l.OOE-06 kg/mg " ABS • 1.00 mg/cm1 * 1970 cmVevent * 120 events/year " 6 years)/(S7.7 kg * 2190 days)

CDI of carcinogenic chemicals in sediment via dermal contact (adolescent trespasser):
(mg/kg sediment • l.OOE-06 kg/mg * ABS * 1.00 mg/cm1 " 1970 cmVevent * 120 events/year * 6 years)/(57.7 kg • 25550 days)

2E-06
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SUMMARY OF NONCARCINOGENIC AND CARCINOGENIC HEALTH RISKS
CURRENT AND FUTURE SCENARIOS
FOR AN ADOLESCENT TRESPASSER

DERMAL CONTACT WITH CHEMICALS IN SURFACE WATER FROM PARCEL C

CHEMICAL

INORGANICS

Aluminum
Antimony
Arsenic
teryllium
'admiiim
topper
ran
«ad
Manganese
one

SURFACE
WATER

CONCENTRATION
(mg/1)

2.80E-HM MAX
1.54E-02 MAX
2.46E-01 MAX
5.50E-03 MAX
7.92E-02 MAX
4.14E+00 MAX
3.36E-H)! MAX
3.77E-01 MAX
3.81 E+00 MAX
4.89E-HX) MAX

CDI for ADJUSTED
PERMEABILITY NONCARCINOGENIC ORAL RID HAZARD
COEFFICIENTS EFFECTS (mg/kg-day) QUOTIENT

(cm/hour) (mg/kg-day)

l.OE-03 6E-04 5E-03 IE-01
l.OE-03 3E-07 4.00E-05 9E-03
I.OE-03 6E-06 2.40E-04 2E-02
l.OE-03 IE-07 5.00E-05 2E-03
l.OE-03 2E-06 2.SOE-05 7E-02
l.OE-03 9E-05 1.9E-02 5E-03
l.OE-03 8E-04 3.00E-01 3E-03
l.OE-03 8E-06 Not Available NoToxdaU
l.OE-03 9E-05 1.15E-03 7E-02
l.OE-03 IE-04 1.20E-01 9E-04

CDI for ADJUSTED
CARCINOGENIC ORAL CANCER

EFFECTS SLOPE FACTOR RISK
(mg/kg-day) (mg/kg-day )A-1

5E-05 Not Available NoToxdaU
3E-08 Not Available NoToxdata
5E-07 1.88E+00 9E-07
IE-08 4.30E-HJ2 5E-06
2E-07 Not Available No Tox data

Not Applicable
6E-OS Not Available NoToxdata
7E-07 Not Available No Tox data

Not Applicable
Not Applicable

HAZARD INDEX: 3E-01 CANCER RISK: SE-06

CDI of noncarcinogcnic chemicals in surface water via dermal contact (adolescent trespasser):
(mg/1 water • l.OOE-03 I/cm1 • PC cm/hour * 1970 cm1 * 2 hours/day • 120 days/year * 6 years)/(S7.7 kg * 2190 days)

CDI of carcinogenic chemicals in surface water via dermal contact (adolescent trespasser):
(mg/1 water • l.OOE-03 I/cm1 * PC cm/hour * 1970 cm1 * 2 hours/day * 120 days/year * 6 years)/(S7.7 kg * 25550 days)

CN
O
CO

M0120T



SUMMARY OF NONCARCINOGENIC AND CARCINOGENIC HEALTH RISKS
CURRENT AND FUTURE SCENARIOS
FOR AN ADOLESCENT TRESPASSER

INADVERTENT INGESTION OF CHEMICALS IN SEDIMENT FROM PARCEL C

CHEMICAL

INORGANICS

Antimony
Arsenic
Copper
Lead
Mercury

SEDIMENT
CONCENTRATION

(mg/kg)

8.78E+01 MAX
2.08E+03 MAX
4.18E+02 MAX
2.84E+03 MAX
2.10E+00 MAX

CDI for
NONCARCINOGENIC ORAL RID HAZARD

EFFECTS (mg/kg-day) QUOTIENT
(mg/kg-day)

5E-05 4.00E-04 IE-01
IE-03 3.00E-04 4E+00
2E-04 3.7E-02 6E-03
2E-03 Not Available NoToxdaU
IE-06 Not Available NoToxdata

CDI for
CARCINOGENIC ORAL CANCER

EFFECTS SLOPE FACTOR RISK
(mg/kg-day) (mg/kg-day )A- 1

4E-06 Not Available NoToxdata
IE-04 1.50E+00 2E-04

Not Applicable
IE-04 Not Available NoToxdata

Not Applicable

HAZARD INDEX: 4E+00 CANCER RISK: 2E-04

CDI of noncarcinogenic chemicals in sediment via ingestiun (adolescent trespasser):
(mg/kg sediment * l.OOE-06 kg/mg * 100 mg/event • I * 120 events/year * 6 years)/( S7.7 kg • 2190 days)

CDI of carcinogenic chemicals in sediment via ingestion (adolescent trespasser):
(mg/kg sediment * l.OOE-06 kg/mg * 100 mg/event * 1 • 120 events/year * 6 years)/( 57.7 kg " 2SSSO days)
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SUMMARY OF NONCARCINOGENIC AND CARCINOGENIC HEALTH RISKS
CURRENT AND FUTURE SCENARIOS
FOR AN ADOLESCENT TRESPASSER

DERMAL CONTACT WITH CHEMICALS IN SEDIMENT FROM PARCEL C
GDI (or ADJUSTED

CHEMICAL SEDIMENT ABSORPTION NONCARCINOGENIC ORAL RfD HAZARD
CONCENTRATION FACTOR EFFECTS (mg/kg-day) QUOTIENT

(mg/kg) (unitless) (mg/kg-day)

INORGANICS

Arsenic 2.08E+03 MAX 3E-02 7E-04 2.40E-04 3E+00

CDI for ADJUSTED
CARCINOGENIC ORAL

EFFECTS SLOPE FACTOR
(mg/kg-day) (mg/kg-day )A-1

CANCER
RISK

6E-05 1.88E+00 IE-04

HAZARD INDEX: 3E+OO CANCER RISK:

GDI of nonorcinogenic chemicals in sediment via dermal contact (adolescent trespasser):
(mg/kg sediment • l.OOE-06 kg/mg * ABS * 1.00 mg/cm1 * 1970 cmVevent * 120 events/year * 6 years)/(S7.7 kg * 2190 days)

CDI of carcinogenic chemicals in sediment via dermal contact (adolescent trespasser):
(mg/kg sediment * l.OOE-06 kg/mg * ABS * 1.00 mg/cm* * 1970 cm'/event • 120 events/year • 6 years)/(S7.7 kg * 2SSSO days)

IE-04
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SUMMARY OF NONCARCINOGENIC AND CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR AN ADOLESCENT TRESPASSER

INADVERTENT INGESTION OF CHEMICALS IN SURFACE SOIL AT AREA A

CHEMICAL

VOLATILE ORGANICS

Benzene

SEMI-VOLATILE ORGANICS

tenzo g,h,i]perylcne
Xbenz|aJ)]anthracene
ttenanlhrene

PCB»

>CBj (total)

INORGANICS

Antimony
Arsenic
iarium

Cobalt
Copper
.cad
rfercury
Nickel
Selenium
Silver

SOIL
CONCENTRATION

(mg/kg)

I.OOE-03 MAX

1.27E+00 UCLIo(L
8.84E-OI DCLlog
4.3SE-OI UCUog
2.00E+00 UCUog

1.7IE-OI UCLlog

8.55E+00 UCLlog
3.68E+02 UCLlog
4.4IE+02 UCLlog
6.63E+02 UCLlog
8.65E+02 UCLlog
3.I4E+02 UCLlog
I.69E-KK) UCLlog
3.90E+02 UCLlog
3.08E+OI UCLlog
3.43E-H)! MAX

CDI for
NONCARCINOGENIC ORAL RfD HAZARD

EFFECTS (mg/kg-day) QUOTIENT
(mg/kg-day)

6E-10 3E-03 2E-07

7E-07 Not Available NoToxData
SE-07 Not Available No Tox Data
2E-07 Not Available NoToxData
IE-06 Not Available NoToxData

IE-07 2.00E-05 5E-03

5E-06 4.00E-04 IE-02
2E-04 3.00E-04 7E-OI
3E-04 7E-02 4E-03
4E-04 6.00E-02 6E-03
5E-04 3.7E-02 IE-02
2E-04 Not Available NoToxData
IE-06 Not Available NoToxData
2E-04 2E-02 IE-02
2E-05 5.00E-03 4E-03
2E-05 5E-03 4E-03

CDI for
CARCINOGENIC ORAL CANCER

EFFECTS SLOPE FACTOR RISK
(mg/kg-day) (mg/kg-day)*- 1

5E-I1 2.9E-02 IE- 12

6E-08 7.30E+00 SE-07
Not Applicable

2E-08 7.30E+00 2E-07
Not Applicable

8E-09 2.00E+00 2E-08

4E-07 Not Available No Tox Data
2E-05 I.50E+00 3E-05
2E-OS Not Available NoToxData
3E-OS Not Available No Tox Data

Not Applicable
2E-05 Not Available No Tox Data

Not Applicable
2E-OS Not Available No Tox Data

Not Applicable
Not Applicable

HAZARD INDEX: 8E-OI CANCER RISK: 3E-OS

CDI ofnoiKareinogcnic chemicals in surface soils vl« digestion (adolescent trespasser):
(mg/kg soil * l.OOE-06 kg/mg * 100 mg/day * 1 * 120 days/year * 6 years)/(57.7 kg * 2190 days)

CDI of carcinogenic chemicals in surface soils via Ingestion (adolescent trespasser):
(mg/kg soil * l.OOE-06 kg/mg * 100 mg/day * 1 * 120 days/year * 6 years)/(57.7 kg * 25550 days)
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SUMMARY OF NONCARCINOGENIC AND CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR AN ADOLESCENT TRESPASSER

DERMAL CONTACT WITH CHEMICALS IN SURFACE SOIL AT AREA A

CHEMICAL SOIL
CONCENTRATION

CDI for
ABSORPTION NONCARCINOGENIC

FACTOR EFFECTS
(unitless)_____(mg/kg-day)___

ADJUSTED
ORAL RfD HAZARD
(mg/kg-day) QUOTIENT

CDI for ADJUSTED
CARCINOGENIC ORAL CANCER

EFFECTS SLOPE FACTOR RISK
(mg/kg-day) (mg/kg-day K-1

PCBs

»CBs (total) 1.7 IE-01 UCLlog IE-01 3E-07 2.00E-05 IE-02 2E-08 2.00E+00 5E-08

INORGANICS

Arsenic 3.68E+02 UCLlog 3E-02 IE-04 2.40E-04 5E-OI IE-05 I.88E+00 2E-05

HAZARD INDEX: SE-01 CANCER RISK: 2E-OS

CDI of noncarcinogenic chemicals in surface soils via dermal contact (adolescent trespasser):
(mg/kg soil * l.OOE-06 kg/mg * 1.00 mg/cm1 * ABS * 1970 cm'/event * 120 events /year * 6 years)/(57.7 kg * 2190 days)

CDI of carcinogenic chemicals in surface soils via dermal contact (adolescent trespasser):
(mg/kg soil * l.OOE-06 kg/mg M.OO mg/cm1 * ABS * 1970 cm'/event * 120 events/year * 6 years)/(57.7 kg * 25550 days)
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SUMMARY OF'NONCARCINOGENIC AND CARCINOGENIC HEALTH RISKS
FUTVRE SCENARIO

FOR A SITE WORKER
INADVERTENT INGESTION OF CHEMICALS IN SURFACE SOIL AT AREA A

CHEMICAL

VOLATILE ORGANICS

Benzene

SEMI-VOLATILE ORGANICS

Benzo[ajpyrene
Benzo|g.h,i|pery)enc
)ibenz[a,h|anthrecene
>hen«nthnne

PCBs

PCBs (total)

INORGANICS

Antimony
Arsenic
Barium
Cobalt
Copper
Lead
Mercury
Nickel
Selenium
Silver

SOIL
CONCENTRATION

(rag/kg)

l.OOE-03 MAX

1.27E+00 UCLlog
8.ME-OI UCLlog
4.35E-OI UCLlog
2.00E+00 UCLJog

I.71E-OI UCLIot

8.55E+00 UCLlog
3.68E+02 UCLlog
4.41E+02 UCLlog
6.63E+02 UCLlog^
8.65E+02 UCLlog
3.14E+02 UCLlog^
1.69E+00 UCLlog
3.90E+02 UCLlog
3.08E+01 UCLlog
3.43E+01 MAX

CDI for
NONCARCINOGENIC ORAL RID HAZARD

EFFECTS (mg/kg-day) QUOTIENT
(mg/kg-day)

5E-10 3E-03 2E-07

6E-07 Not Available NoToxData
4E-07 Not Available NoToxData
2E-07 Not Available NoToxData
IE-06 Not Available NoToxData

>E4I 2.00E-05 4E-03

4E-06 4.00E-04 IE-02
2E-04 3.00E-04 6E-01
2E-04 7E-02 3E-03
3E-04 6.00E-02 SE-03
4E-04 3.7E-02 IE-02
2E-04 Not Available No Tox Data
8E-07 Not Available No Tox Data
2E-04 2E-02 IE-02
2E-05 5.00E-03 3E-03
2E-05 5E-03 3E-03

CDI for
CARCINOGENIC ORAL CANCER

EFFECTS SLOPE FACTOR RISK
(mg/kg-day) (mg/kg-day)^ 1

2E-IO 2.9E-02 5E-12

2E-07 7.30E+00 2E-06
Not Applicable

8E-08 7.30E+00 6E-07
Not Applicable

3E-08 2.00E+00 6E-08

1 E-06 Not Available No Tox Data
6E-05 1.50E+00 IE-04
8E-05 Not Available NoToxData
1 E-04 Not Available No Tox Data

Not Applicable
5E-05 Not Available NoToxData

Not Applicable
7E-05 Not Available NoToxData

Not Applicable
Not Applicable

HAZARD INDEX: 7E-01 CANCER RISK: IE-04

CD1 ofnoncarcmogcnlc chemkab In subsurface sods via digestion (site worker):
(mg/kg soU • l.OOE-06 kg/mg * 50 nig/day • 1 * 250 days/year • 25 years)/(70 kg • 9125 days)

CDI of carcinogenic chemkab tat subsurface tolls via Ingestion (site worker):
(mg/kg soil • l.OOE-06 kg/mg • 50 mg/day • 1 • 250 days/year • 25 years)/(70 kg • 25550 days)



SUMMARY OF NONCARCINOGENIC AND CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR A SITE WORKER

DERMAL CONTACT WITH CHEMICALS IN SURFACE SOIL AT AREA A

CHEMICAL

PCBt

PCBs (total)

INORGANICS

Arsenic

SOIL
CONCENTRATION

(mi/kg)

I.7IE-OI UCUog

3.68E+02 UCLlog

CDI for ADJUSTED
ABSORPTION NONCARCINOGENIC ORALRfD HAZARD

FACTOR EFFECTS (mg/kg-day) QUOTIENT
(unities*) (mg/kg-d«y)

IE-01 6E-07 2.00E-OS 3E-02

3E-02 3E-04 2.40E-04 IE+00

CDI for ADJUSTED
CARCINOGENIC ORAL

EFFECTS SLOPE FACTOR
(mg/kg-day) (mg/kg-d*y)A-l

CANCER
RISK

2E-07 2.00E+00 4E-07

IE-04 1.88E+00 2E-04

HAZARD INDEX: IE+00 CANCER RISK:

CDI of noncardnogcnk chemicals In surface soils vU dermal contact (site worker):
(mg/kg soil • l.OOE-06 kg/mg • 1.00 mg/cm1 • ABS • 2570 cm'/event • 250 events /year • 25 yearsy(70 kg • 9125 days)

CDI ofcardnogenk ehemkab bi surface soib via dermal contact (site worker):
(mg/kg soil * l.OOE-06 kg/mg M.OO mg/cm1 • ABS • 2570 cm'/event * 250 events/year * 25 years)/(70 kg • 25550 days)
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SUMMARY OF NONCARCINOGENIC AND CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR A SITE WORKER

INADVERTENT INGEST1ON OF CHEMICALS IN SURFACE SOIL AT AREA B

CHEMICAL

VOLATILE ORGANICS

Oenzene

SEMI-VOLATILE ORGANICS

3enzo(&h,i|P«rytene
Phenamrrene

INORGANICS

Antimony
Arsenic
Cobalt
Copper
ron

Lead
Manganese
Mercury
Nickel
Silver

SOIL
CONCENTRATION

(mg/kg)

4.00E-03 MAX

S.30E-02 MAX
7.20E-02 MAX

4.16E+02 MAX
1.79E+03 MAX
4.66E+03 MAX
2.I6E+03 MAX
1.93E+05 MAX
3.71E+03 MAX
5.68E+03 MAX
I.80E+00 MAX
2.89E+04 MAX
I.03E+02 MAX

CDI for
NONCARCINOGENIC ORAL RfD HAZARD

EFFECTS (mg/kg-d«y) QUOTIENT
(mg/kg-day)

2E-09 3E-03 7E-07

4E-OS Not Available NoToxData
4E-08 Not Available NoToxData

2E-04 4.00E-04 5E-01
9E-04 3.00E-04 3E+00
2E-03 6.00E-02 4E-02
IE-03 3.7E-02 3E-02
9E-02 3.00E-01 3E-01
2E-03 Not Available No Tox Data
3E-03 2.3E-02 IE-01
9E-07 Not Available NoToxData
IE-02 2E-02 7E-OI
5E-05 5E-03 IE-02

CDI for
CARCINOGENIC ORAL CANCER

EFFECTS SLOPE FACTOR RISK
• (mg/kg-day) (mg/kg-day)^l

7E-IO 2.9E-02 2E-11

Not Applicable
Not Applicable

7E-05 Not Available NoToxData
3E-04 .50E+00 5E-04
8E-04 Not Available No Tox Data

Not Applicable
3E-02 Not Available No Tox Data
6E-04 Not Available No Tox Data

Not Applicable
Not Applicable

SE-03 Not Available NoToxData
Not Applicable

HAZARD INDEX: SE+00 CANCER RISK: SE-04

CDI ofnoncirdnogmk chemkib In subsurface soils via ingestinn (site worker):
(mg/kg soil • l.OOE-M kg/mg • 50 mg/day • 1 • 250 days/year • 25 years)/(70 kg • 9125 days)

CDI of carcinogenic chemicals bi subsurface sods via Ingestion (site worker):
(mg/kg soli • l.OOE-06 kg/mg • SO mg/day * I • 250 days/year * 25 yeanV(70 kg • 25550 days)



SUMMARY OF NONCARCINOGENIC AND CARCINOGENIC HEALTH RISKS
FVTVRE SCENARIO

FOR A SITE WORKER

DERMAL CONTACT WITH CHEMICALS IN SURFACE SOIL AT AREA B

CHEMICAL

INORGANICS

Arsenic

CDI for ADJUSTED
SOIL ABSORPTION NONCARCINOOEN1C ORALRfD HAZARD

CONCENTRATION FACTOR EFFECTS (mg/kg-day) QUOTIENT
(ing/kg) (unities*) (mg/kgHtey)

1.79E+03 MAX 3E-02 IE-03 2.4E-04 6E+00

CDI for ADJUSTED
CARCINOGENIC ORAL

EFFECTS SLOPE FACTOR
(mg/kg-dmy) (mg/kg-diyyvi

CANCER
RISK

5E-04 1.9E+00 9E-04

HAZARD INDEX: 6E+00 CANCER RISK:

CDI of noncardnogenk chemicals In surface soils via dermal contact (site worker):
(mg/kg soil • l.OOE-06 kg/mg • 1.00 mg/cm1 * ABS • 2570 cm'/event * 250 events /year * 25 years)/(70 kg

CDI of carcinogenic chemicals In surface soils via dermal contact (site worker):
(mg/fcg soU * l.OOE-06 kg/mg M.OO mg/cm1 • ABS * 2570 cmVevent • 250 events/year • 25 yearsV(70 kg •

* 9125 days)

25550 days)
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SUMMARY OF NONCARCINOGENIC AND CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR A SITE WORKER

INADVERTENT INGESTION OF CHEMICALS IN SURFACE SOIL AT AREA BAC

CHEMICAL

SEMI-VOLATILE ORGANICS

Benzo|g,h,i|pwylene
rhcninthrcnc

PCBi

PCBs(toUl)

INORGANICS

Antimony
Arsenic
Cobalt
Copper
Iron
Lead
Manganese
Mercury
Nickel
Silver
rhallium

SOIL
CONCENTRATION

(mgrtcg)

2.I9E-OI UCLnorm
2.47E-OI UCLnorm

9.42E+00 UCLlog

4.34E+03 UCLlog
6.30E+03 MAX
4.62E+03 MAX
4.61E+03 MAX
1.85E+05 UCLlog
I.96E+04 MAX
9.00E+04 MAX
8.23E+00 UCLlog
2.20E+04 MAX
I.14E+02 MAX
4.94E+00 UCLlog

CDI for
NONCARCINOGENIC ORAL RID HAZARD

EFFECTS (mg/kg-day) QUOTIENT
(mg/kg-<lay)

1 E-07 Not Available No Tox Data
1 E-07 Not Available No Tox Data

SE-06 2.00E-05 2E-OI

2E-03 4.00E-04 5E+00
3E-03 3.00E-04 1E+01
2E-03 6.00E-02 4E-02
2E-03 3.7E-02 6E-02
9E-02 3.00E-OI 3E-01
IE-02 Not Available No Tox Data
4E-02 2.3E-02 2E+00
4E-06 Not Available No Tox Data
IE-02 2E-02 5E-01
6E-05 5E-03 IE-02
2E-06 8.00E-05 3E-02

CDI for
CARCINOGENIC ORAL CANCER

EFFECTS SLOPE FACTOR RISK
(mg/kg-day) (mg/kg-day)^!

Not Applicable
Not Applicable

2E-06 2.00E+00 3E-06

8E-04 Not Available No Tox Date
IE-03 1.50E+00 2E-03
8E-04 Not Available No Tox Data

Not Applicable
3E-02 Not Available No Tox Data
3E-03 Not Available No Tox Data

Not Applicable
Not Applicable

4E-03 Not Available No Tox Data
Not Applicable
Not Applicable

HAZARD INDEX: 2E+01 CANCER RISK: 2E-03

CDI of
(mg/kgsoir

CDIc
(mg/kgsoll*

noncarrinogenlc chemicals bl subsurface soils via Ingestion (site work*
I.OOE-06 kg/mg • 50 mg/day • 1 • 250 days/year • 25 year*y(70 kg •

r carcinogenic chemicals In subsurface soils vh digestion (site worker
l.OOE-06 kg/mg * 50 mg/day • 1 • 250 days/year • 25 years)/(70 kg •

tr):
9125 days)
:
25550 days)



SUMMARY OF NONCARCINOGENIC AND CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR A SITE WORKER

DERMAL CONTACT WITH CHEMICALS IN SURFACE SOIL AT AREA B&C

CHEMICAL

PCBs

!>CBi (total)

INORGANICS

Arsenic

SOIL
CONCENTRATION

(tag/kg)

9.42E+00 UCUog

630E+03 MAX

CDI for ADJUSTED
ABSORPTION NONCARCINOGENIC ORAL RID HAZARD

FACTOR EFFECTS (mg/kg-dty) QUOTIENT
(unities*) (mg/kg-dty)

IE-41 3E-05 2.00E-05 2E+00

3E-02 5E-03 2.40E-04 2E+01

CDI for ADJUSTED
CARCINOGENIC ORAL

EFFECTS SLOPE FACTOR
(mg/kg-diy) (m|/kg-day)^l

CANCER
RISK

IE-05 2.00E+00 2E-05

2E-03 1.88E+00 3E-03

HAZARD INDEX: 2E+01 CANCER RISK:

(mg/kgsoll*

(mg/kg soO *

l.OOE-06 kg/mg • 1.00 mg/cmj • ABS • 2570 em'/event • 250 events /year '
CDI of carcinogenic chemicals hi surface sofls via dermal contact (site

l.OOE-06 kg/mg M.OO mg/cm1 • ABS • 2570 cm'/event * 250 events/year *

e worker):
25 yeanV(70 kg * 9125 days)

worker):
25 yearsV(70 kg » 25550 days)

3E-03
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SUMMARY OF NONCARCINOGENIC AND CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FUTURE SCENARIO: FOR A SITE WORKER

INADVERTENT INOESTION OF CHEMICALS IN SURFACE SOIL AT AREA C

CHEMICAL

VOLATILE ORGANICS

Benzene

SEMI-VOLATILE ORGANICS

BenzolgJulperylene
Phenanlhrene

PCBs

PCBs (total)

INORGANICS

Antimony
Arsenic
3arium
Beryllium
Cobalt
Copper
Lead
Vlanganese
Mercury
Silver

SOIL
CONCENTRATION

(mg/kg)

2.00E-03 MAX

6.20E-02 MAX
6.40E-02 MAX

2.S9E+00 MAX

2.43E+03 MAX
I.44E+03 MAX
1.35E+03 MAX
1.10E+01 MAX
7.64E+02 MAX
2.07E+03 MAX
S.I4E+03 MAX
2.93E+03 MAX
6.20E+00 MAX
I.10E+02 MAX

CDIfor
NONCARCINOOENIC ORAL RID HAZARD

EFFECTS (mg/kg-day) QUOTIENT
(mg/kg-day)

IE-09 3E-03 3E-07

3E-08 Not Available NoToxData
3E-08 Not Available No Tox Date

IE-06 2.00E4S 7E-02

IE-03 4.00E-04 3E+00
7E-04 3.00E-04 2E+00
7E-04 7E-02 9E-03
5E-06 5.00E-03 IE-03
4E-04 6.00E-02 6E-03
IE-03 3.7E-02 3E-02
3E-03 Not Available NoToxData
IE-03 2.3E-02 6E-02
3E-06 Not Available No Tox Data
5E-05 5E-03 IE-02

CDIfor
CARCINOGENIC ORAL CANCER

EFFECTS SLOPE FACTOR RISK
(mg/kg-day) (mg/kg-day)*. 1

3E-10 2.9E-02 IE- 11

Not Applicable
Not Applicable

5E-07 2.00E+00 IE-06

4E-04 Not Available No Tox Data
3E-04 .50E+00 4E-04
2E-04 Not Available No Tox Data
2E-06 *I.30E^ 8E-06
\ E-04 Not Available No Tox Data

Not Applicable
9E-04 Not Available No Tox Data

Not Applicable
Not Applicable
Not Applicable

HAZARD INDEX: 6E+00 CANCER RISK: 4E-04

CDIof
(mg/kg soil*

CDIo
(mg/kg soil-

noncarcinogenlc chemicals m subsurface soils via Digestion (site worki
l.OOE-06 kg/mg • 50 mg/day * 1 • 250 days/year * 25 years)/(70 kg •

f cardnogenk chemicals In subsurface soils via Digestion (sHe worker
l.OOE-06 kg/mg * 50 mg/day • 1 • 250 days/year • 25 yean)/(70 kg •

tr):
9125 days)
»:
25550 days)



SUMMARY OF NONCARCINOGENIC AND CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR A SITE WORKER

DERMAL CONTACT WITH CHEMICALS IN SURFACE SOIL AT AREA C

CHEMICAL

PCB*

PCBs (total)

INORGANICS

Arsenic

SOIL
CONCENTRATION

(mg/kg)

2.89E+00 MAX

I.44E+03 MAX

CDI for ADJUSTED
ABSORPTION NONCARCINOGENIC ORALRTO HAZARD

FACTOR EFFECTS (mg/kg-day) QUOTIENT
(unitless) (mg/kg-day)

IE-01 IE-OS 2.00E-05 5E-01

3E-02 IE-03 2.40E-04 5E+00

CDI for ADJUSTED
CARCINOGENIC ORAL

EFFECTS SLOPE FACTOR
(mg/kg-day) (mg/kg-cUy)^!

CANCER
RISK

4E-06 2.00E+00 7E-06

4E-04 1.88E+00 IE-04

HAZARD INDEX: 5E+00 CANCER RISK:

CDI ofnoncarcinogenk chemicals In surface soils via dermal contact (site worker):
(mg/kg soU * l.OOE-06 kg/mg * 1.00 mg/cm1 • ABS • 2570 cm'/event * 250 events /year • 25 yearsy(70 kg • 9125 days)

CDI of carcinogenic chemicals In surface solb via dermal contact (site worker):
(mg/kg son • l.OOE-06 kg/mg M.OO mg/cm' * ABS • 2570 cm'/event • 250 events/year • 25 years)/(70 kg • 25550 days)

IE-04
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SUMMARY OF NONCARCINOGENIC AND CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR A SITE WORKER

INCiESTION OF CHEMICALS IN GROUNDWATER

CHEMICAL

VOLATILE ORGANICS

Jenzene
1,1-Dichloroethcne
1,2-Dichloroethene (loUl)
vlethylene chloride
1,1.1-Trichloroedine
rrichloroethene
retrachloroethene
Vinyl chloride

SEMI - VOLATILES ORGANICS

Vnanthrene

INORGANICS

Antimony
Arsenic
Cadmium
Calcium
Topper
JCtd

vlagnciiuro
vlercury
Nickel
Sodium

WATER
CONCENTRATION

(mg/1)

9.39E-02 UCLlog
9.27E-02 UCLlog
I.86E+01 UCLlog
6.92E-OI UCLlog
9.08E-01 UCLlog
3.08E+00 UCLlog
1.43E400 UCLlog
1.21E-OI UCLlog

1.0«E-02 UCLlog

3.89E-OI UCLlog
4.93E-OI UCLlog
5.08E-02 UCLlog
1.72E+02 UCLlog
3.47E+00 UCLlog
5.07E-01 UCLlog

4.19E+01 UCLlog
1.02E-03 UCLlog
I.87E+00 UCLlog
3.58E+02 UCLlog

CDI for
NONCARCINOOENIC ORAL RID HAZARD

EFFECTS (mg/kg-day) QUIOTENT
(mg/kg-diy)

9E-04 3E-03 3E-OI
9E-04 9E-03 IE-01
2E-01 9.00E-03 2E+OI
7E-03 6E-02 IE-01
9E-03 2E-02 4E-OI
3E-02 6.00E-03 SE+00
IE-02 IE-02 IE400
IE-03 Not Available NoToiDaU

IE-04 NotAvttlable NoToxIMi

4E-03 4.00E-04 1E+OI
5E-03 3.00E-04 2E+OI
5E-04 5E-04 lEtOO
2E+00 Not available No Ton Data
3E-02 3.7E-02 9E-OI
3E-03 Not available NoToxDala
4E-OI Not available NoToxDala
IE-05 Not available No Tox Data
2E-02 2E-02 9E-01
4E+00 Not Available No Tox Data

CDI for
CARCINOGENIC ORAL CANCER

EFFECTS SLOPE FACTOR RISK
(mg/kg-day) (mg/kg-dayr-1

3E-04 2.9E-02 IE-03
3E-04 6E-01 2E-04
7E-02 Not Available No Tox Data
2E-03 7.5E-03 2E-05

Not Applicable
IE-02 I.IOE-02 IE-04
5E-03 5.20E-02 3E-04
4E-04 I.90E+00 IE-04

NotApplioabk

1 E-03 Not Available No Tox Data
2E-03 1.50EMX) 3E-03
2E-04 Not Available No Tox Data
6E-0 1 Not Available No Tox Data

Not Applicable
2E-03 Not Available NoToxDala
IE-01 Not Available No Tox Data

Not Applicable
7E-03 Not Available No Tox Data
1 E+00 Not Available No Tox Data

HAZARD INDEX: «E+01 CANCER RISK: 4E-03

CDI for noimrdnof enlt chtmlcab In groundwattr vto Innwtlon (iHe worker):
(mg/1 water • 1 Vim) • 250 days/year • 25 year*V(70 kg • JIM dap)

CDI for carcinogenic thcmleak In groundwater via Ingeatlon (alte worker):
(mf/l water • 1 I/day • ISO dip/year • 25 7ewi)/(70 kg • 25550 d.yi)
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SUMMARY OF NONCARCINOGEMC AND CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR A SITE WORKER

DERMAL CONTACT WITH CHEMICALS IN GROUNDWATER

CHEMICAL

VOLATILE ORGANICS

Benzene
1.1-DichlorocUicnc
1,2-Dichloroethene (toUl)
Vfethylene chloride
1,1,1-Trichloroelline
rricMoraediaw
retnctuoroeUicno
Vinyl chloride

SEMI - VOLATILES ORGANICS

rTxiiMilhniin

INORGANICS

Antimony
Arsenic
Cadmium
Calcium
Copper
Lead
Vhgnegium
vkrcury
Nickel
Sodium

WATER
CONCENTRATION

<mg/l)

9.39E-02 UCLlog
9.27E-02 UCLlog
1.86E+OI UCLlog
6.92E-01 UCLlog
9.08E-01 UCLlog
3.0SE+00 UCLlog
I.45E+00 UCUof
1.21E-01 UCLlog

l.OSE-02 UCUog

3.89E-01 UCLlog
4.95E-01 UCLlog
5.08E-02 UCLlog
I.72E+02 UCLlog
3.47E+00 UCLlog
5.07E-OI UCLlog

4.I9E+OI UCLlog
1.02E-03 UCLlog
I.87E+00 UCLlog
3.58E+02 UCLlog

CDI for
PERMEABILITY NONCARCINOGEN1C ADJUSTED HAZARD
COEFFICIENT EFFECTS ORAL RID QUOTIENT

(cm/hour) (mg/kg-day) (mg/kg-day)

2. IE-02 6E-06 3E-03 2E-03
1.6E-02 4E-06 9E-03 5E-04
I.OE-02 6E-04 9.00E-03 6E-02
4.5E-03 9E-06 6E-02 2E-04
1.7E-02 SE-05 2E-02 2E-03
I.6E-02 IE-04 6.00E-03 2E-02
4.8E-02 2E-04 IE-02 2E-02
7.3E-03 3E-06 Not Available NoToxDaU

Z7E-01 IE-05 Not Available No Toe Data

l.OE-03 2E-06 400E-05 5E-02
l.OE-03 2E-06 2.40E-04 IE-02
.OE-03 3E-07 2.5E-03 IE-02
.OE-03 9E-04 Not available NoToxD.U
.OE-03 2E-05 I.9E-02 9E-04
.OE-03 3E-06 Not available NoToxD.U
.OE-03 2E-04 Not available NoToxData
.OE-03 SE-09 Not available NoToxD.U
.OE-03 9E-06 2E-03 5E-03
.OE-03 2E-03 Not Available NoToxD.U

CDI for ADJUSTED
CARCINOGENIC ORAL CANCER

EFFECTS SLOPE FACTOR RISK
(mg*g-day) (mg/kg-day)M

2E-06 2.9E-02 6E-OS
2E-06 6E-OI IE-06
2E-04 Not Available NoToxDaU
3E-06 7.5E-03 3E-OS

Not Applicable
5E-05 1. IE-02 6E-07
7E-05 3.2E-02 4E-06
9E-07 I.9E+00 2E-06

Not Applicable

5E-07 Not Av.ilable No Tox Data
7E-07 I.88E+00 IE-06
7E-08 Not Available NoToxData
2E-04 Not Available NoToxData

Not Applicable
7E-07 Not Available NoToxData
6E-05 Not Available NoToxData

Not Applicable
3E-06 Not Available No Tox Data
5E-04 Not Available NoToxDaU

HAZARD INDEX: IE-91 CANCER RISK: 9E-04

CDI for noncarclnogenic chemicals In (roundwater via dermal contact (tlte woriwr):
(m{/l water (0.< tlmet for VOC»)« l.OOE-03 I/cm' • PC cm/hour • 2570 cm' * 0.2 hoon/day • 250 dayi/yrar * 25 year»V( 70 kg • 9125 dap)

CDI fop carrlnof tnic chemlcab In groundwater via dermal contact (ilte worker):
(mg/l water (O.t tlmei for VOCi)' I.OOE-03 I/cm' * PC cm/how • 2570 cm1 • 0.2 Iwiin/day • 250 dayi/year • 25 yean)/( 70 kg • 25550 dayi)
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SUMMARY OF NONCARCINOGENIC AND CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR A CONSTRUCTION WORKER

INADVERTENT INGESTION OF CHEMICALS IN ALL SOILS AT AREA A

CHEMICAL

VOLATILE ORGANICS

9enzene

SEMI-VOLATILE ORGANICS

Benzo a anthracene

9enzo g h.ijperylene
Dibenz(aJi]Mrthracene
ndeno{l,2,3-cd]pyrene

PCBi

PCBs (total)

INORGANICS

Antimony
Arsenic
Barium
Cobalt
Copper
Lead
Mercury
Nickel
Selenium
Silver

SOIL
CONCENTRATION

(mg/kg)

IOOE-03 MAX

7.6SE-OI UCLlog
I.02E+00 UCLlog
2.38E+00 UCLlog
8.69E-OI UCLlog
4.40E-OI UCLlog
8.78E-OI UCLlog
2.63E+00 UCLlog

951E-02 UCLlog

5.85E+00 UCLlog
I.68E+02 UCLlog
2.03E+02 UCLlog
I.58E+02 UCLlog
288E+02 UCLlog
2.34E+02 UCLlog
7.79E-OI UCLlog
I4IE+02 UCLlog
I6IE+01 UCLlog
202E-KH UCLlog

CDI for
NONCARCINOGENIC ORAL RID HAZARD

EFFECTS (mg/kg-day) QUOTIENT
(mg/kg-day)

IE-09 3E-03 4E-07

9E-07 Not Available No Tox Data
IE-06 Not Available No Tox Data
3E-06 Not Available No Tox Data
1 E-06 Not Available No Tox Data
5E-07 Not Available No Tox Data
1 E-06 Not Available No Tox Data
3E-06 Not Available No Tox Data

IE-07 200E-05 5E-03

7E-06 4.00E-04 2E-02
2E-04 300E-04 6E-OI
2E-04 7E-02 3E-03
2E-04 6.00E-02 3E-03
3E-04 3.7E-02 9E-03
3E-04 Not Available No Tox Data
9E-07 Not Available No Tox Data
2E-04 2E-02 8E-03
2E-05 500E-03 4E-03
2E-05 5E-03 SE-03

CDI for
CARCINOGENIC ORAL CANCER

EFFECTS SLOPE FACTOR RISK
(mg/kg-day) (mg/kg-day )*- 1

2E-II 2.9E-02 5E-I3

IE-08 7.30E-OI 9E-09
2E-08 7.30E+00 IE-07
4E-08 7.30E-OI 3E-08

Not Applicable
7E-09 7.30E400 5E-08
IE-08 730E-01 IE-08

Not Applicable

2E-09 200E-KX) 3E-09

9E-08 Not Available No Tox Data
3E-06 I50E+00 4E-06
3E-06 Not Available No Tox Data
3E-06 Not Available No Tox Data

Not Applicable
4E-06 Not Available No Tox Data

Not Applicable
2E-06 Not Available No Tox Data

Not Applicable
Not Applicable

HAZARD INDEX: 7E-OI CANCER RISK: 4E-06

CDI odoiieareUogeiiic chemicals In sabsirface foils via digestion (construction worker):
(mg/kg soil • l.OOE-06 kg/mg * 480 mg/day • 1 * 60 days/year • 1 yearV(70 kg • 365 days)
CDI of carcinogenic chemicals in sibsnrfaee soils via ingeslion (construction worker):

(mg/kg soil • I.OOE-06 kg/nig * 480 mg/day 'I'M days/year • 1 yearV(70 kg • 25550 days)
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SUMMARY OF NONCARCINOGENIC AND CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR A CONSTRUCTION WORKER

DERMAL CONTACT WITH CHEMICALS IN ALL SOILS AT AREA A

CHEMICAL

PCBs

PCBs (total)

INORGANICS

Arsenic

SOIL
CONCENTRATION

(mg/kg)

9.5 IE-02 UCLlog

1.68E+02 UCLlog

CDI for ADJUSTED
ABSORPTION NONCARCINOGENIC ORAL RfD HAZARD

FACTOR EFFECTS (mg/kg-day) QUOTIENT
(unitless) (mg/kg-day)

IE-01 8E-08 2.00E-05 4.0E-03

3E-02 3E-05 2.40E-04 IE-01

CDI for ADJUSTED
CARCINOGENIC ORAL

EFFECTS SLOPE FACTOR
(mg/kg-day) (mg/kg-day )"-!

CANCER
RISK

IE-09 2.00E+00 2E-09

4E-07 I.88E+00 8E-07

HAZARD INDEX: IE-01 CANCER RISK:

CDI of noncarcinogenic chemicals in surface soils via dermal contact (construction worker):
(mg/kg soil * l.OOE-06 kg/mg * 1.00 mg/cm1 * ABS * 2570 cm'/event * 60 events /year * 1 year)/(70 kg * 365 days)

CDI of carcinogenic chemicals in surface soils via dermal contact (construction worker):
(mg/kg soil * l.OOE-06 kg/mg M.OO mg/cm1 * ABS * 2570 cm'/event * 60 events/year * 1 year)/(70 kg * 25550 days)

8E-07
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SUMMARY OF NONCARCINOGENIC AND CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR A CONSTRUCTION WORKER

INI1ALA riON OF RESPIRABLE PARTICULATE MA II tR KROM ALL SOILS AT AREA A

CHEMICAL

SEMI-VOLATILE ORGANIC!

Benzo[a)anthracene
Benzo[a]pyrene
ienzo[b]fluoranthene
Benzo(g,h,i]perylene
Dibenz a,h)anthracene
lndeno[ 1 ,2,3-cd)pyrene
•henwilhrene

PCBs

FCBs (total)

INORGANICS

Antimony
Arsenic
Jarium
Cobalt
Copper
Lead
Mercury
Nickel
Selenium
Silver

SOIL
CONCENTRATION

(mg/kg)

7.65E-01 UCLlog
I.02E-KX) UCLlog
2.38E+00 UCLlog
8.69E-01 UCLlog
4.40E-OI UCLlog
8.78E-OI UCLlog
2.63E-KX) UCLlog

9.51E-02 UCLlog

5.85E+00 UCLlog
1.68E+02 UCLlog
2.03E+02 UCLlog
I.58E+02 UCLlog
2.88E+02 UCLlog
2.34E+02 UCLlog
7.79E-OI UCLlog
I.4IE+02 UCLlog
I.6IE-H)! UCLlog
2.02E+01 UCLlog

CONCENTRATION
IN AIR
(mg/m3)

1.02E-06
1.37E-06
3.I9E-06
I.I6E-06
5.90E-07
I.I8E-06
3.53E-06

I.27E-07

7.83E-06
2.26E-04
2.72E-04
2.1 IE-04
3.86E-04
3.I4E-04
I.04E-06
I.89E-04
2.I6E-05
2.7 IE-05

CDI for
NONCARCINOGENIC INHALATION HAZARD

EFFECTS RID QUOTIENT
(mg/kg-day) (mg/kg-day)

4E-08 Not Available No Tox Data
6E-08 Not Available No Tox Data
1 E-07 Not Available No Tox Data
5E-08 Not Available No Tox Data
3E-08 Not Available No Tox Data
5E-08 Not Available No Tox Data
2E-07 Not Available No Tox Data

6E-09 Not Available No Tox Data

3E-07 Not Available No Tox Data
IE-05 Not Available No Tox Data
IE-05 IE-04 IE-01
9E-06 5.7IE-06 2E+00
2E-05 Not Available No Tox Data
IE-05 Not Available No Tox Data
5E-08 8.57E-05 5E-04
8E-06 Not Available No Tox Data
9E-07 Not Available No Tox Data
IE-06 2.86E-06 4E-OI

CDI for
CARCINOGENIC INHALATION CANCER

EFFECTS SLOPE FACTOR RISK
(mg/kg-day) (mg/kg-day )M

6E- 1 0 Not Available No Tox Data
8E- 1 0 Not Available No Tox Data
2E-09 Not Available No Tox Data

Not Applicable
4E-IO Not Available No Tox Data
7E- 10 Not Available No Tox Data

Not Applicable

SE-II 2.00E+00 2E-IO

5E-09 Not Available No Tox Data
IE-07 1 5E+OI 2E-06
2E-07 Not Available No Tox Data
1 E-07 Not Available No Tox Data

Not Applicable
2E-07 Not Available No Tox Data

Not Applicable
1 E-07 Not Available No Tox Data

Not Applicable Not Available
Not Applicable

HAZARD INDEX 2E+00 CANCER RISK: 2E-06

CDI of nonearcinogtnie chemicals via inhalation of particular mailer (construction worker):
(ing/kg • 1 J4E-06 kg/mj * 2 J mVhour * ft hours/day * 60 days/year • 1 year)/( 70 kg * 365 days)

CDI of carcinogenic chemicals via inhalation of particulate matter (construction worker):
(mg/kg *l J4E-06 kg/m1 * 2J m3/hour * 8 hours/day * 60 days/year * 1 year)/( 70 kg * 25550 days)

oto

C«-nf«h



SUMMARY OF NONCARCINOGENIC AND CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR A CONSTRUCTION WORKER

INADVERTENT INGESTION OF CHEMICALS IN ALL SOILS AT AREA B

CHEMICAL

VOLATILE ORGANICS

Benzene

SEMI-VOLATILE ORGANICS

Benzo(g,h,i|perylene
Phenanthrcne

INORGANICS

Antimony
Arsenic
Cobalt
Copper
Lead
Manganese
Mercury
Nickel
Silver

SOIL
CONCENTRATION

(mg/kg)

4.00E-03 MAX

S.30E-02 MAX
8.60E-02 MAX

4.I6E+02 MAX
1.79E+03 MAX
4.66E+03 MAX
2.16E+03 MAX
3.7IE+03 MAX
2.25E+03 UCLlog
1.80E+00 MAX
2.S9E+04 MAX
1.03E+02 MAX

CDI for
NONCARCINOGENIC ORAL RID HAZARD

EFFECTS (mg/kg-day) QUOTIENT
(mg/kg-day)

5E-09 3E-03 2E-06

9E-08 Not Available NoToxData
1 E-07 Not Available No Tox Data

3E-04 4.00E-04 1E+00
2E-03 3.00E-04 7E+00
5E-03 6.00E-02 9E-02
2E-03 3.7E-02 7E-02
4E-03 Not Available No Tox Data
3E-03 2.3E-02 IE-01
2E-06 Not Available No Tox Data
3E-02 2E-02 2E+00
IE-04 5E-03 2E-02

CDI for
CARCINOGENIC ORAL CANCER

EFFECTS SLOPE FACTOR RISK
(mg/kg-day) (mg/kg-day)A-l

6E-11 2.9E-02 2E-12

Not Applicable
Not Applicable

7E-06 Not Available NoToxData
3E-05 1 50E+00 4E-45
8E-05 Not Available NoToxData

Not Applicable
6E-05 Not Available No Tox Data

Not Applicable
Not Applicable

SE-04 Not Available No Tox Data
Not Applicable

HAZARD INDEX: 1E+OI CANCER RISK: 4E-05

CDI ofnoncarcmogenlc chemicals In subsurface soils via mgestkm (construction worker):
(mg/kg soil • I.OOE-06 kg/mg * 480 rng/day • 1 • 60 days/year • 1 year)/(70 kg * 365 days)
CDI of carcinogenic chemicals In subsurface soils via digestion (construction worker):

(mg/kg soil • l.OOE-06 kg/mg • 480 mg/day • 1 • 60 days/year • 1 year)/(70 kg • 25550 days)
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SUMMARY OF NONCARCINOGENIC AND CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR A CONSTRUCTION WORKER

DERMAL CONTACT WITH CHEMICALS IN ALL SOILS AT AREA B

CHEMICAL

INORGANICS

Arsenic

SOIL
CONCENTRATION

(rag/kg)

1.79E+03 MAX

CDI for ADJUSTED
ABSORPTION NONCARCINOGENIC ORAL RID HAZARD

FACTOR EFFECTS (mg/kg-day) QUOTIENT
(unitless) (mg/kg-day)

3E-02 3E-04 2.40E-04 1E+00

CDI for ADJUSTED
CARCINOGENIC ORAL

EFFECTS SLOPE FACTOR
(mg/kg-day) (mg/kg-day yM

CANCER
RISK

5E-06 1.88E+00 9E-06

HAZARD INDEX: 1E+00

CDI of noncarcinogenic chemicals in surface soils via dermal contact (construction worker):
(mg/kg soil • l.OOE-06 kg/mg • 1.00 mg/cm2 * ABS • 2570 cm'/event • 60 events /year * 1 year)/(70 kg

CDI of carcinogenic chemicals in surface soils via dermal contact (construction worker):
(mg/kg soil • l.OOE-06 kg/mg M.OO mg/cm1 * ABS * 2S70 cm'/event • 60 events/year • 1 year)/(70 kg *

CANCER RISK:

• 365 days)

25550 days)

9E-06
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SUMMARY OF NONCARCINOGENIC AND CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR A CONSTRUCTION WORKER

INHALATION OF RESPIRABLE PARTICULATE MATTER FROM ALL SOILS AT AREA B

CHEMICAL

SEMI-VOLATILE ORGANICS

Bcnzo[g.h.i]peiykne
Pliaiairtlaeiie

INORGANICS

Antimony
Anenic
Cob.lt
Copper
Lead
Manganese
Mercury
Nickel
Silver

SOIL
CONCENTRATION

(mg/kg)

S.30E-02 MAX
8.60E-02 MAX

4.I6E+02 MAX
1.79E+03 MAX
4.66E+03 MAX
2.16E+03 MAX
3.7IE+03 MAX
2.25E+03 UCLjog
1.80E+00 MAX
2.89E+04 MAX
1.03E+02 MAX

CONCENTRATION
IN AIR
(mg/m3)

1.1 IE-07
l.ISE-07

5.57E-04
2.40E-03
6.24E-03
2.89E-03
4.97E-03
3.02E-03
2.4 IE-06
3.87E-02
I.38E-04

CDI for
NONCARCINOGENIC INHALATION HAZARD

EFFECTS RID QUOTIENT
(mg/kg-day) (mg/kg-day)

5E-09 Not Available NoToxData
5E-09 Not Available NoToxData

2E-OJ NolAvailaMe NoToxData
IE-04 Not Available NoToxData
3E-04 5.7IE-06 JE+01
IE-04 Not Available NoToxData
2E-04 Not Available No Tox Data
IE-04 1.43E-05 9E+00
IE-07 8.57E-05 IE-03
2E-03 Not Available No Tox Data
6E-06 2.86E-06 2E+00

CDI for
CARCINOGENIC INHALATION CANCER

EFFECTS SLOPE FACTOR RISK
(mg/kg-day) (mg/kg-dayXM

Not Applicable
Not Applicable

3E-07 Not Available NoToxData
IE-06 I.5E+OI 2E45
4E-06 Not Available NoToxData

Not Applicable
3E-06 Not Available No Tox Data

Not Applicable
Not Applicable

2E-OS Not Available NoToxData
Not Applicable

HAZARD INDEX 6E+01 CANCER RISK: 2E-OS

CDI of noneirdnogenk chemicals via Inhalation of partkulate milter (construction worker):
(mg/kg • I.34E-06 kg/m' • 2.3 m'/hour • 8 hours/day • 60 dayi/year * 1 yeir)/( 70 kg • 365 dayi)

CDI of circtnogtnk chemicals via Inhalation of partkulate nutter (construction worker):
(mg/kg M.34E-06 kg/m1 • 2.3 m'/hour • 8 hours/day • 60 days/year ' 1 year)/( 70 kg • 25550 days)
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SUMMARY OF NONCARCINOGENIC AND CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR A CONSTRUCTION WORKER

INADVERTENT INOESTION OF CHEMICALS IN ALL SOILS AT AREA BAC

CHEMICAL

SEMI-VOLATILE ORGANICS

Benzo[g,h,i|perylene
Phenanthrene

PCHs

PCB( (total)

INORGANICS

Antimony
Arsenic
Cobalt
Copper
Iron
Lead
Manganese
Mercury
Nickel
Silver

SOIL
CONCENTRATION

(mg/kg)

2.66E-01 UCLlog
3.00E-OI UCLlog

I26E+00 UCLlog

1.I2E+03 UCLlog
6.30E+03 MAX
1.05E+03 UCLlog^
4.61E+03 MAX
8.33E+04 UCLIqt
1.96E+04 MAX
I.99E+04 UCLlog
2.98E+00 UCLlog^
I.57E+03 UCLlog
I.14E+02 MAX

CDI for
NONCARCINOGENIC ORAL RID HAZARD

EFFECTS (mg/kg-day) QUOTIENT
(mg/kg-day)

3E-07 Not Available No Tox Data
3E-07 Not Available No Tox Data

IE-06 2.00E-05 7E-02

IE-03 4.00E-04 3E+00
7E-03 3.00E-04 2E+OI
IE-03 6.00E-02 2E-02
5E-03 3.7E-02 IE-01
9E-02 3.00E-01 3E-01
2E-02 Not Available No Tox Data
2E-02 2.3E-02 1E+00
3E-06 Not Available No Tox Data
2E-03 2E-02 9E-02
IE-04 SE-03 3E-02

CDI for
CARCINOGENIC ORAL CANCER

EFFECTS SLOPE FACTOR RISK
(mg/kg-day) (mg/kg-dayyM

Not Applicable
Not Applicable

2E-08 2.00E+00 4E-OB

2E-05 Not Available No Tox Data
IE-04 1.50E+00 2E-04
2E-05 Not Available No Tox Data

Not Applicable
1 E-03 Not Available No Tox Data
3E-04 Not Available No Tox Data

Not Applicable
Not Applicable

3E-05 Not Available No Tox Data
Not Applicable

HAZARD INDEX: 3E+01 CANCER RISK: 2E-04

CDI ofnoncartinogenk chemicals hi lubnirface solb via Digestion (construction worker):
(mg/kg Mil • l.OOE-06 kg/mg • 480 mg/diy • I • 60 days/year • 1 yearV(70 kg • 365 days)
CDI of carcinogenic chemicals In subsurface soils via Digestion (construction worker):

(rng/kg soil • l.OOE-06 kg/mg • 480 ing/day * 1 • 60 days/year • 1 year)/(70 kg * 2S550 days)
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SUMMARY OF NONCARCINOGENIC AND CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR A CONSTRUCTION WORKER

DERMAL CONTACT WITH CHEMICALS IN ALL SOILS AT AREA B&C

CHEMICAL

PCBs

PCBs (total)

INORGANICS

Arsenic

SOIL
CONCENTRATION

(mg/kg)

I.26E-HX) UCLlog

6.30E-K13 UCL

CDI for ADJUSTED
ABSORPTION NONCARCINOGENIC ORALRfD HAZARD

FACTOR EFFECTS (mg/kg-day) QUOTIENT
(unitless) (mg/kg-day)

IE-01 IE-06 2.00E-05 5E-02

3E-02 IE-03 2.40E-04 5E+00

CDI for ADJUSTED
CARCINOGENIC ORAL

EFFECTS SLOPE FACTOR
(mg/kg-day) (mg/kg-day)*- 1

CANCER
RISK

2E-08 2.00E+00 3E-08

2E-05 1.88E+00 3E-05

HAZARD INDEX: 5E+00 CANCER RISK:

CDI of noncarcinogenic chemicals in surface soils via dermal contact (construction worker):
(mg/kg soil * l.OOE-06 kg/mg * 1.00 mg/cm' * ABS * 2570 cm'/event • 60 events /year * 1 year)/(70 kg • 365 days)

CDI of carcinogenic chemicals in surface soils via dermal contact (construction worker):
(mg/kg soil * l.OOE-06 kg/mg M.OO mg/cm1 * ABS * 2570 cm'/event * 60 events/year * 1 year)/(70 kg • 25550 days)
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SUMMARY OF NONCARCINOGENIC AND CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR A CONSTRUCTION WORKER

INHALATION OF RESPIRABLE PARTICULATE MATTER FROM ALL SOILS AT AREA B&C

CHEMICAL

SEMI-VOLATILE ORGANICS

Benzo|g,h,ilperykne
Phentnthrene

PCBi

PCBs (total)

INORGANICS

Antimony
Arsenic
Cobalt
Copper
Iron
Lead
Manganese
Mercury
Nickel
Silver

SOIL
CONCENTRATION

(me/kg)

2.66E-01 UCLlog
3.00E-01 UCLlog

I.26E+00 UCLlog

I.12E+03 UCLlog
6.30E+03 MAX
1.05E+03 UCLlog
4.61E+03 MAX
8.33E+04 UCLlog
I.96E+04 MAX
I.99E+04 UCLlog^
2.98E+00 UCLlog
1.57E+03 UCLlog
1.14E+02 MAX

CONCENTRATION
IN AIR
(mg/m3)

3.57E-07
4.02E-07

1.69E-06

1.50E-03
8.44E-03
1.4 IE-03
6.I8E-03
1.12E-01
2.63E-02
2.67E-02
3.99E-06
2. HE-03
1.53E-04

CDI for
NONCARCINOGENIC INHALATION HAZARD

EFFECTS RfD QUOTIENT
(mg/kg-d«y) (mg/kg-day)

2E-08 Not Available NoToxData
2E-08 Not Available NoToxData

7E-08 Not Available NoToxData

6E-OS Not Available NoToxData
4E-04 Not Available No Tox Data
6E-05 5.7IE-06 IE+01
3E-04 Not Available No Tox Data
5E-03 Not Available No Tox Data
IE-03 Not Available NoToxData
IE-03 1.43E-05 8E+OI
2E-07 8.57E-05 2E-03
9E-OS Not Available No Tox Data
7E-06 2.86E-06 2E+00

CDI for
CARCINOGENIC INHALATION CANCER

EFFECTS SLOPE FACTOR RISK
(mg/kg-day) (mg/kg-day ̂ -1

Not Applicable
Not Applicable

IE-09 2.00E+00 2E-09

9E-07 Not Available NoToxData
5E-06 1.5E+01 8E-05
9E-07 Not Available No Tox Data

Not Applicable
7E-05 Not Available No Tox Data
2E-OS Not Available No Tox Data

Not Applicable
Not Applicable

1 E-06 Not Available No Tox Data
Not Applicable

HAZARD INDEX 9E+01 CANCER RISK: 8E-OS

CDI of noncarclnogenic chcmkils vli Inhalation of participate miltrr (construction worker):
(me/kg • 1.34E-06 kg/m3 • 2.3 m'/hour * 8 hours/day • 60 days/year • 1 yrarV( 70 kg • 365 days)

CDI of carcinogenk chcmkib vil Inhalation of participate matter (construction worker):
(ing/kg M.34E-06 kg/m5 • 2.3 m'/hour • 8 hours/day • 60 dayj/year • 1 year)/( 70 kg * 25550 days)
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SUMMARY OF NONCARCINOGENIC AND CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR A CONSTRUCTION WORKER

INADVERTENT INGESTION OF CHEMICALS IN ALL SOILS AT AREA C

CHEMICAL

VOLATILE ORGANICS

Benzene

SEMI-VOLATILE ORGANICS

Benzo[g,h,i]perylene
Phenanthiene

PCBs

PCBi(loUl)

INORGANICS

Antimony
Arsenic
Barium
Beryllium
Cobalt
Copper
Iron
Lead
Manganese
Mercury
Silver

SOIL
CONCENTRATION

(mg/kg)

2.00E-03 MAX

3.20E-OI MAX
3.20E-OI MAX

1.12E+00 UCLlog

3.49E+03 MAX
2.95E+03 MAX
8.52E+02 UCLlog
1.33E+00 UCLlog
7.64E+02 MAX
6.74E+03 MAX
6.93E+04 UCLnorm
5.I4E+03 MAX
2.79E+03 UCLlog
2.95E+OI MAX
1.IOE+02 MAX

CDI for
NONCARCINOGENIC ORAL RfD HAZARD

EFFECTS (mg/kg-day) QUOTIENT
(mg/kg-day)

2E-09 3E-03 8E-07

4E-07 Not Available NoToxData
4E-07 Not Available NoToxData

IE-06 2.00E-05 6E-02

4E-03 4.00E-04 1E-KM
3E-03 3.00E-04 1E+OI
IE-03 7E-02 IE-02
IE-06 5.00E-03 3E-04
9E-04 6.00E-02 IE-02
8E-03 3.7E-02 2E-OI
8E-02 3.00E-01 3E-01
6E-03 Not Available NoToxData
3E-03 2.3E-02 IE-01
3E-05 Not Available NoToxData
IE-04 5E-03 2E-02

CDI for
CARCINOGENIC ORAL CANCER

EFFECTS SLOPE FACTOR RISK
(mg/kg-day) (mg/kg-day)*- 1

3E-II 2.9E-02 9E-13

Not Applicable
Not Applicable

2E-08 2.00E+00 4E-08

6E-OS Not Available NoToxData
SE-05 1.50E+00 7E-OS
IE-05 Not Available NoToxData
2E-08 4.30E+00 9E-08
1 E-OS Not Available No Tox Data

Not Applicable
1 E-03 Not Available No Tox Data
8E-05 Not Available NoToxData

Not Applicable
Not Applicable
Not Applicable

HAZARD INDEX: 2E+01 CANCER RISK: 7E-05

CDI of noncarcinogenic chemical* in subsurface soib via Digestion (construction worker):
(mg/kg soO • l.OOE-06 kg/mg • 480 mg/day • 1 • 60 days/year * I year)/(70 kg • 365 days)
CDI of carcinogenic chemicals in subsurface soib via ingestion (construction worker):

(mg/kg soil • l.OOE-06 kg/mg * 480 mg/day • 1 • 60 days/year • 1 year)/(70 kg • 25550 days)
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SUMMARY OF NONCARCINOGENIC AND CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR A CONSTRUCTION WORKER

DERMAL CONTACT WITH CHEMICALS IN ALL SOILS AT AREA C

CHEMICAL

PCBs

PCBs (total)

INORGANICS

Arsenic

SOIL
CONCENTRATION

(mg/kg)

1.12E+00 UCLlog

2.95E+03 MAX

CDI for ADJUSTED
ABSORPTION NONCARCINOGENIC ORAL RID HAZARD

FACTOR EFFECTS (mg/kg-day) QUOTIENT
(unitless) (mg/kg-day)

IE-01 9E-07 2.00E-05 5E-02

3E-02 5E-04 2.40E-04 2E+00

CDI for ADJUSTED
CARCINOGENIC ORAL

EFFECTS SLOPE FACTOR
(mg/kg-day) (mg/kg-day)*- 1

CANCER
RISK

IE-08 2.00E400 3E-08

8E-06 1.88E+00 IE-05

HAZARD INDEX: 2E+00 CANCER RISK:

CDI of noncircinogenic chemicals in surface soils via dermal contact (construction worker):
(mg/kg soil * l.OOE-06 kg/mg • 1.00 mg/cm1 • ABS * 2570 cmVevent * 60 events /year • 1 year)/(70 kg " 365 days)

CDI of carcinogenic chemicals in surface soils via dermal contact (construction worker):
(mg/kg soil • l.OOE-06 kg/mg M.OO mg/cm* * ABS * 2570 cm'/event • 60 events/year * 1 year)/(70 kg * 25550 days)

IE-OS

U)
oto

MOUMIM Cw-cxpxli



c

SUMMARY OF NONCARCINOGENIC AND CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR A CONSTRUCTION WORKER

INHALATION OF RESPIRABLE PARTICULATE MATTER FROM ALL SOILS AT AREA C

CHEMICAL

SEMI-VOLATILE ORGANICS

Benzol g,h,i|perylene
Pheiunthrene

PCBs

PCBi (total)

INORGANICS

Antimony
Arsenic
Barium
Beryllium
Cobalt
Copper
ron

Lead
Manganese
Mercury

Silver

SOIL
CONCENTRATION

(mg/kg)

3.20E-OI MAX
3.20E-OI MAX

1.12E+00 UCLlog

3.49E+03 MAX
2.95E+03 MAX
8.52E+02 UCLlog
1.33E+00 UCLlog
7.64E+02 MAX
6.74E+03 MAX
6.93E+04 UCLnorm
5.I4E+03 MAX
2.79E+03 UCLlog
2.95E+01 MAX
I.10E+02 MAX

CONCENTRATION
IN AIR

(mB/n.3)

4.29E-07
4.29E-07

1.50E-06

4.68E-03
3.95E-03
1.14E-03
1.78E-06
I.02E-03
9.03E-03
9.29E-02
6.89E-03
3.74E-03
3.95E-05
1.47E-04

CDI for
NONCARCINOGENIC INHALATION HAZARD

EFFECTS RfD QUOTIENT
(mg/kg-day) (mg/kg-day)

2E-08 Not Available NoToxData
2E-08 Not Available NoToxDala

6E-08 Not Available NoToxData

2E-04 Not Available NoToxData
2E-04 Not Available NoToxData
5E-05 I.OOE-04 5E-01
8E-08 Not Available NoToxData
4E-05 5.71E-06 8E+00
4E-04 Not Available NoToxData
4E-03 Not Available No Tox Data
3E-04 Not Available NoToxData
2E-04 I.43E-05 IE+01
2E-06 8.57E-05 2E-02
6E-06 2.86E-06 2E+00

CDI for
CARCINOGENIC INHALATION CANCER

EFFECTS SLOPE FACTOR RISK
(mg/kg-day) (mg/kg-dayr-1

Not Applicable
Not Applicable

9E-IO 2.00E+00 2E-09

3E-06 Not Available NoToxData
2E-06 I.5E+01 4E-05
7E-07 Not Available NoToxData
IE-09 8.40E400 9E-09
6E-07 Not Available NoToxData

Not Applicable
6E-05 Not Available NoToxData
4E-06 Not Available NoToxData

Not Applicable
Not Applicable
Not Applicable

HAZARD INDEX: 2E+01 CANCER RISK: 4E-05

CDI of noncarcinogcnk chemkib via inhalation of participate matter (construction worker):
(mg/kg * 1-34E-06 kg/m1 • 2.3 m'/hour • 8 hours/day • 60 days/year * 1 year)/( 70 kg • 365 days)

CDI of carcinogenic chemkab via inhalation of particulate matter (construction worker):
(mg/kg M.34E-06 kg/m1 • 2.3 m'/hour • 8 hours/day • 60 days/year • 1 year)/( 70 kg • 25550 days)

•001201106 Cw-ttpxJf
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SUMMARY OF NON-CARCINOGENIC AND CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR AN ADULT RESIDENT

INADVERTENT INGESTION OF CHEMICALS IN ALL SOILS AT AREA A

CHEMICAL

VOLATILE ORGANICS

fenzene

SEMI- VOLATILE ORGANICS

)enzo(i|anthracaK
lauo(afc9RM
tenxolbHlooranlhciie
JaiZolLlukKfrlCM
DfcaufaMandncene
adcaa|l,2.3^kVnM>
twnadn*

PCBi

>CBt (total)

INORGANICS

Antimony
Anenk
Jarium
:obah
dipper
jaA
dercuiy
Nickel
icknram
iilvtr

son,
CONCENTRATION

(mg/kg)

l.OOE-03 MAX

7.65E-OI UCUog
I.02E+00 UCUog
2.3IE+00 UCLJof
I.69E-01 UCUog
4.40E-01 UCUog
I.7IE-OI UCUot
2.63E+00 UCUof

9.51E-02 UCUog

5.I5E+00 UCUog
1.6IE+02 UCUog
2.03E+02 UCUog
1.5IE+02 UCUog
2.HE+02 UCUog
2.34E+02 UCUog
7.79E-01 UCUog
1.41E+02 UCUog
I.6IE+01 UCUog
2.02E+01 UCUog

CDI for
NON-CARCINOGENIC ORAL RID HAZARD

EFFECTS (mg*g-day) QUOTIENT
(m»ykg-d«y)

IE-09 3E-03 SE-07

IE-06 Not Available NoToxData
IE-06 NotAvaiabk NoToxData
3E-06 NotAvdabk NoToxData
IE-06 NolAvalable NoToxDala
6E-07 NotAvaiable NoToxDala
IE-06 NotAvaiabk NoToxDaU
4E-06 NotAvaiabk NoToxDHa

IE-07 2.00E-05 7E-03

IE-06 4.00E-O4 2E-02
2E-04 3.00E-04 IE-01
3E-04 7E-02 4E-03
2E-04 6.00E-02 4E-03
4E-04 3.7E-02 IE-02
3E-04 Not Available NoToxDaU
IE-06 Not Available NoToxDala
2E-04 2E-02 IE-02
2E-05 J.OOE-03 4E-03
3E-05 3E-03 6E-03

CDI for
CARCINOGENIC ORAL CANCER

EFFECTS SLOPE FACTOR RISK
(mg/kg-day) (m«/kg-day)^l

5E-10 2.9E-02 IE-11

4E-07 7.30E-01 3E-07
5E-07 7.30E+00 3E-06
IE-06 7.30E-OI IE-07

NotAppBcaHe
2E-07 7.30E+00 2E-06
4E-07 7.30E-01 3E-07

Not Applicabk

4E-OI 2.00E400 9E-OI

3E-06 Not Available No Tox Data
IE-05 I.50E»00 IE-04
IE-04 Not Available No Tox Data
7E-05 NotAvaOjbk NoToxData

Not Applicable
IE-04 Not Available NoToxDala

Not Applicabk
7E-05 NotAvaOabk NoToxDala

Not Applicabk
Not Applicabk

HAZARD INDEX: IE-01 CANCER RISK: IE 04

CDI nfnnn-cardnogenlc chemkab hi surface Mills ria Ingntlon (adult resident):
(rag/kg soil • I.OOE-06 kg/mg • 100 mg/day '1-350 dayn/ynr • 30 ytanX(70 kg • 10950 day>)

CDI of carcinogenic chemicals hi «irl*c« Jolb via Ingnllon (adult resident):
(mgAg uil ' l.OOE-06 kg/mg • 10< mg/day • 1 • 350 days/year • 24 year>V(70 kg • 25550 days)
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SUMMARY OF NON-CARCINOGENIC AND CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR AN ADULT RESIDENT

DERMAL CONTACT WITH CHEMICALS IN ALL SOILS AT AREA A

CHEMICAL

PCBs

PCBs (total)

INORGANICS

Arsenic

son.
CONCENTRATION

(mg/kg)

9.51E-02 UCLlog

1.68E+02 UCLlog

CDI for ADJUSTED
ABSORPTION NON-CARCINOGENIC ORAL RfD HAZARD

FACTOR EFFECTS (mg/kg-day) QUOTIENT
(unitless) (mg/kg-day)

IE-01 4E-07 2.00E-05 2E-02

3E-02 2E-04 2.40E-04 7E-01

CDI for ADJUSTED
CARCINOGENIC ORAL CANCER

EFFECTS SLOPE FACTOR RISK
(mg/kg-day) (mg/kg-day ̂ -1

2E-07 2.00E-MJO 3E-07

6E-05 I.88E+00 IE-04

HAZARD INDEX: 7E-01 CANCER RISK: IE-04

CDI of non-carcinogenic chemicals in surface soils via dermal contact (adult resident):
(mg/kg soil * l.OOE-06 kg/mg • 1.00 mg/cm' • ABS * 2425 cm'/event * 350 events /year * 30 years)/(70 kg • 10950 days)

CDI of carcinogenic chemicals in surface soils via dermal contact (adult resident):
(mg/kg soil " l.OOE-06 kg/mg "1.00 mg/cm' * ABS " 2425 cm'/event " 350 events/year • 24 years)/(70 kg • 25550 days)

BOOI202KXS Res-op xb
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SUMMARY OF NON-CARCINOGENIC AND CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR AN ADULT RESIDENT

INADVERTENT INGESTION OF CHEMICALS IN ALL SOILS AT AREA B

CHEMICAL

VOLATILE ORGANICS

Benzene

SEMI-VOLATILE ORGANICS

3enzo[g,h,i]perylene
Phenanthrcnc

INORGANICS

Antimony
Arsenic
Cobalt
Copper
Lead
Manganese
Mercury

Nickel
Silver

SODL
CONCENTRATION

(mg/kg)

4.00E-03 MAX

8.30E-02 MAX
8.60E-02 MAX

4.16E-H)2 MAX
1.79E-H)3 MAX
4.66E-K)3 MAX
2.16E-HJ3 MAX
3.71E-KJ3 MAX
2.25E+03 UCLlog
1.80E+00 MAX
2.89E-KM MAX
1.03E+02 MAX

CDI for
NON-CARCINOGENIC ORAL RfD HAZARD

EFFECTS (mg/kg-day) QUOTIENT
(mg/kg-day)

5E-09 3E-03 2E-06

IE-07 Not Available NoToxData
IE-07 Not Available No Tox Data

6E-04 4.00E-04 1E+00
2E-03 3.00E-04 8E+00
6E-03 6.00E-02 IE-01
3E-03 3.7E-02 8E-02
5E-03 Not Available NoToxData
3E-03 2.3E-02 IE-01
2E-06 Not Available NoToxData
4E-02 2E-02 2E+00
IE-04 5E-03 3E-02

CDI for
CARCINOGENIC ORAL CANCER

EFFECTS SLOPE FACTOR RISK
(mg/kg-day) (mg/kg-day y4-!

2E-09 2.9E-02 5E-11

Not Applicable
Not Applicable

2E-04 Not Available No Tox Data
8E-04 50E+00 IE-03
2E-03 Not Available No Tox Data

Not Applicable
2E-03 Not Available NoToxData

Not Applicable
Not Applicable

1 E-02 Not Available No Tox Data
Not Applicable

HAZARD INDEX: 1E+01 CANCER RISK: IE-03

CDI of non-carcinogenic chemicals in surface soils via ingettion (adult resident):
(mg/kg soil * l.OOE-06 kg/mg * 100 mg/day '1-350 days/year " 30 years)/(70 kg • 10950 days)

CDI of carcinogenic chemicals in surface soils via ingestion (adult resident):
(mg/kg soil * l.OOE-06 kg/nig • 100 mg/day • 1 * 350 days/year * 24 years)/(70 kg • 25550 days)

8001302106 Res-ex? xb
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SUMMARY OF NON-CARCINOGENIC AND CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR AN ADULT RESIDENT

DERMAL CONTACT WITH CHEMICALS IN ALL SOILS AT AREA B

CHEMICAL

INORGANICS

Arsenic

CDI for ADJUSTED GDI
SOIL ABSORPTION NON-CARCINOGENIC ORALRfD HAZARD CARC1NC

CONCENTRATION FACTOR EFFECTS (mg/kg-day) QUOTIENT EFFE<
(mg/kg) (unitless) (mg/kg-day) (mg/kg

1.79E+03 MAX 3E-02 2E-03 2.40E-04 7E-KX) 6E-(

HAZARD INDEX: 7E+00

CDI of non-carcinogenic chemicals in surface soils via dermal contact (adult resident):
(mg/kg soil * l.OOE-06 kg/ntg * 1.00 mg/cm1 • ABS * 2425 cmVevent • 350 events /year * 30 years)/(70 kg • 109

CDI of carcinogenic chemicals in surface soils via dermal contact (adult resident):
(mg/kg soil * l.OOE-06 kg/mg M.OO mg/cm1 * ABS * 2425 cmVevent * 350 events/year * 24 years)/(70 kg * 2555

for ADJUSTED
>GENIC ORAL CANCER
JTS SLOPE FACTOR RISK
-day) (mg/kg-dayXM

M 1.88E-KX) IE-03

CANCER RISK: IE-03

SO days)

0 days)

U)
oto-J
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SUMMARY OF NON-CARCINOGENIC AND CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR AN ADULT RESIDENT

INADVERTENT INGESTION OF CHEMICALS IN ALL SOILS AT AREA B&C

CHEMICAL

SEMI-VOLATILE ORGANICS

Benzo[g,h,i]peiylene
'henanthrene

PCBs

PCBs (total)

INORGANICS

Antimony
Arsenic
Cobalt
Copper
Iron
Lead
Manganese
Mercury
Nickel
Silver

SOIL
CONCENTRATION

(mg/kg)

2.66E-01 UCLlog
3.00E-OI UCLlog

1.26E-HX) UCLlog

1.12E+03 UCLlog
6.30E+03 MAX
1.05E-K13 UCLlog
4.61E+03 MAX
8.33E+04 UCLlog
1.96E+04 MAX
1.99E-KM UCLlog
2.98E-KX) UCLlog
1.57E-KJ3 UCLlog
1.14E-K)2 MAX

CDI for
NON-CARCINOGENIC ORAL RfD HAZARD

EFFECTS (mg/kg-day) QUOTIENT
(mg/kg-day)

4E-07 Not Available NoToxData
4E-07 Not Available NoToxData

2E-06 2.00E-05 9E-02

2E-03 4.00E-04 4E+00
9E-03 3.00E-04 3E+01
IE-03 6.00E-02 2E-02
6E-03 3.7E-02 2E-01
IE-01 3.00E-01 4E-01
3E-02 Not Available NoToxData
3E-02 2.3E-02 1E+00
4E-06 Not Available NoToxData
2E-03 2E-02 IE-01
2E-04 5E-03 3E-02

CDI for
CARCINOGENIC ORAL CANCER

EFFECTS SLOPE FACTOR RISK
(mg/kg-day) (mg/kg-day)"-!

Not Applicable
Not Applicable

6E-07 2.00E-KX) IE-06

5E-04 Not Available No Tox Data
3E-03 1.50E+00 4E-03
5E-04 Not Available No Tox Data

Not Applicable
4E-02 Not Available No Tox Data
9E-03 Not Available NoToxData

Not Applicable
Not Applicable

7E-04 Not Available No Tox Data
Not Applicable

HAZARD INDEX: 3E-HM CANCER RISK: 4E-03

CDI of non-carcinogenic chemicals in surface soils via ingestion (adult resident):
(mg/kg soil • l.OOE-06 kg/mg • 100 ing/day " I • 350 days/year • 30 years)/(70 kg • 10950 days)

CDI of carcinogenic chemicals in surface soils via ingestion (adult resident):
(mg/kg soil * l.OOE-06 kg/mg * 100 ing/day • 1 • 350 days/year • 24 years)/(70 kg * 25550 days)

mOI201l(M Res-op «b
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SUMMARY OF NON-CARCINOGENIC AND CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR AN ADULT RESIDENT

DERMAL CONTACT WITH CHEMICALS IN ALL SOILS AT AREA B&C

CHEMICAL

PCBs

PCBs (total)

INORGANICS

Arsenic

SOIL
CONCENTRATION

(mg/kg)

1.26E-HX) UCLIog

6.30E+03 MAX

CDI for ADJUSTED
ABSORPTION NON-CARCINOGENIC ORALRfD HAZARD

FACTOR EFFECTS (mg/kg-day) QUOTIENT
(unitless) (mg/kg-day)

IE-01 6E-06 2.00E-05 3E-01

3E-02 6E-03 2.40E-04 3E+01

CDI for ADJUSTED
CARCINOGENIC ORAL CANCER

EFFECTS SLOPE FACTOR RISK
(mg/kg-day) (mg/kg-day)"- 1

2E-06 2.00E+00 4E-06

2E-03 1.88E+00 4E-03

HAZARD INDEX: 3E+01 CANCER RISK: 4E-03

CDI of non-carcinogenic chemicals in surface soils via dermal contact (adult resident):
(mg/kg soil * l.OOE-06 kg/mg • 1.00 mg/cm1 * ABS • 2425 cm'/event * 350 events /year * 30 years)/(70 kg * 10950 days)

CDI of carcinogenic chemicals in surface soils via dermal contact (adult resident):
(mg/kg soil * l.OOE-06 kg/mg M.OO mg/cm1 ' ABS * 2425 cmVevent * 350 events/year " 24 years)/(70 kg " 25550 days)

00

9001202106 Rcs-expxb
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SUMMARY OF NON-CARCINOGENIC AND CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR AN ADULT RESIDENT

INADVERTENT INGESTION OF CHEMICALS IN ALL SOILS AT AREA C

CHEMICAL

VOLATILE ORGANICS

Benzene

SEMI-VOLATILE ORGANICS

Benzo|g,h,ilperylene
Phenanthrene

PCBs

PCBs (total)

INORGANICS

Antimony
Arsenic
Barium
Beryllium
Cobalt
Copper
ron

Lead
Manganese
Mercury

Silver

SOIL
CONCENTRATION

(mg/kg)

2.00E-03 MAX

3.20E-01 MAX
3.20E-01 MAX

I.I2E+00 UCLlog

3.49E+03 MAX
2.95E+03 MAX
8.52E+02 UCLlog
1.33E+00 UCLlog
7.64E+02 MAX
6.74E+03 MAX
6.93E+04 UCLnorm
5.I4E+03 MAX
2.79E+03 UCLlog
2.95E+OI MAX
1.IOE+02 MAX

CDI for
NON-CARCINOGENIC ORAL RfD HAZARD

EFFECTS (mg/kg-day) QUOTIENT
(mg/kg-day)

3E-09 3E-03 9E-07

4E-07 Not Available NoToxData
4E-07 Not Available No Tox Data

2E-06 2.00E-05 8E-02

5E-03 4.00E-04 1E+01
4E-03 3.00E-04 1E+OI
IE-03 7E-02 2E-02
2E-06 5.00E-03 4E-04
IE-03 6.00E-02 2E-02
9E-03 3.7E-02 2E-01
9E-02 3.00E-01 3E-01
7E-03 Not Available NoToxData
4E-03 2.3E-02 2E-01
4E-05 Not Available NoToxData
2E-04 5E-03 3E-02

CDI for
CARCINOGENIC ORAL CANCER

EFFECTS SLOPE FACTOR RISK
(mg/kg-day) (mg/kg-day)A-l

9E-IO 2.9E-02 3E-1I

Not Applicable
Not Applicable

5E-07 2.00E+00 IE-06

2E-03 Not Available NoToxData
IE-03 1.50E400 2E-03
4E-04 Not Available No Tox Data
6E-07 4.30E+00 3E-06
4E-04 Not Available NoToxData

Not Applicable
3E-02 Not Available NoToxData
2E-03 Not Available No Tox Data

Not Applicable
Not Applicable
Not Applicable

HAZARD INDEX: 3E+01 CANCER RISK: 2E-03

CDI of non-carcinogenic ehcmkab hi surface soils via ingestion (adidt resMent):
(mg/kg soil * l.OOE-06 kg/mg • 100 mg/day • 1 * 350 days/year * 30 year*X(70 kg • 10950 days)

CDI of carcinogenic ehcmkab in surface soils via ingestion (adult resident):
(mg/kg sod • l.OOE-06 kg/mg * 100 mg/day • 1 • 350 days/year • 24 years)/(70 kg * 25550 days)

•OOIM2IM Rci-npdi



SUMMARY OF NON-CARCINOGENIC AND CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR AN ADULT RESIDENT

DERMAL CONTACT WITH CHEMICALS IN ALL SOILS AT AREA C

CHEMICAL

PCBs

PCBs (total)

INORGANICS

Arsenic

SOIL
CONCENTRATION

(mg/kg)

1.12E+00 UCLlog

2.95E+03 MAX

CDI for ADJUSTED
ABSORPTION NON-CARCINOGENIC ORAL RID HAZARD

FACTOR EFFECTS (mg/kg-day) QUOTIENT
(unitless) (mg/kg-day)

IE-01 5E-06 2.00E-05 3E-01

3E-02 3E-03 2.40E-04 1E+01

CDI for ADJUSTED
CARCINOGENIC ORAL CANCER

EFFECTS SLOPE FACTOR RISK
(mg/kg-day) (mg/kg-day r-1

2E-06 2.00E-KK) 4E-06

IE-03 1.88E+00 2E-03

HAZARD INDEX: 1E-HH CANCER RISK: 2E-03

CDI of non-carcinogenic chemicals in surface soils via dermal contact (adult resident):
(mg/kg soil * l.OOE-06 kg/mg • 1.00 mg/cm1 " ABS * 2425 cm'/event • 350 events /year * 30 years )/(70 kg * 10950 days)

CDI of carcinogenic chemicals in surface soils via dermal contact (adult resident):
(mg/kg soil * l.OOE-06 kg/mg M.OO mg/cm1 • ABS • 2425 cm'/event * 350 events/year * 24 years)/(70 kg ' 25550 days)

oto-J
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SUMMARY OF NONCARCINOGENIC AND CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

rOR AN ADULT RESIDENT

INOESTION OF CHEMICALS IN GROUNDWATER

CHEMICAL

VOLATILE ORGANICS

Jcnzene
1,1-Dichloroethene
1,2-Dichlorocthene (total)
vlethylcne chloride
1,1,1-TriohloroeUume
rriohlorodbcne
reuwhloroetheM
Vinyl chloride

SEMI - VOLATTLES ORGANICS

IfcM.MajbwtM*

INORGANICS

Antimony
Anenic
Cidmium
Calcium
Copper
Lead
Magnesium
Mercury
Nickel
Sodium

WATER
CONCENTRATION

(mg/1)

9.39E-02 UCLlog
9.27E-02 UCLlog
I.86E+01 UCLlog
6.92E-OI UCLlog
9.0SE-OI UCLlog
3.08E+00 UCUog
1.4SE+00 UCUog
1.2IE-01 UCUog

I.OIE-02 UCUog

3.89E-OI UCLlog
4.95E-01 UCLlog
5.08E-02 UCLlog
1.72E+02 UCLlog
3.47E+00 UCLlog
5.07E-01 UCLlog

4.19E+01 UCLlog
I.02E-03 UCLlog
I.87E+00 UCLlog
3.58E+02 UCLlog

CDI for
NONCARCINOGENIC ORAL RID HAZARD

EFFECTS (mg/kg-diy) QUIOTENT
(mg/kg-day)

3E-03 3E-03 9E-OI
3E-03 9E-03 3E-OI
5E-01 9.00E-03 6E+OI
2E-02 6E-02 3E-OI
2E-02 2E-02 1E+00
8E-02 6.00E-03 1E+OI
4E-02 IE-02 4E+00
3E-03 Not Available No Ton Data

3E-04 NotAvaJUbl* No Tone Data

IE-02 4.00E-04 3E+OI
IE-02 3.00E-04 5E+01
IE-03 5E-04 3E+00
5E+00 Not available No Tox Data
IE-01 3.7E-02 3E+00
IE-02 Not available No Tox Data
1 E+00 Not available No Tox Data
3E-05 Not available No Tox Data
5E-02 2E-02 3E+00
1E+01 Not Available No Tox Data

CDI for
CARCINOGENIC ORAL CANCER

EFFECTS SLOPE FACTOR RISK
(mg/kg-day) (mg/kg-day)*. 1

IE-03 Z9E-02 3E-05
IE-03 6E-01 7E-04
2E-01 Not Available No Tox Data
8E-03 7.5E-03 6E-05

Not Applicable
4E-02 I.IOE-02 4E-04
2E-02 5.20E-02 9E-04
IE-03 I.90E+00 3E-03

NotApplicabla

5E-03 Not Available No Tox Data
6E-03 1.50E+00 9E-03
6E-04 Not Available No Tox Data
2E+00 Not Available No Tox Data

Not Applicable
6E-03 Not Available No Tox Data
5E-OI Not Available No Tox Data

Not Applicable
2E-02 Not Available No Tox Data
4E+00 Not Available No Tox Data

HAZARD INDEX: 2E+02 CANCER RISK: IE-02

CDI for nonrarrliMf mk rhtntkali In frmmdwater vta bigeitlon (iduM reildcnt):
(mg/l water * 2 I/day * 350 dayi/ycar * 30 ynny(70 kg • 10*50 days)

CDI for carcinogenic chnnkab In groundwater via Ingotlon (adult rmldcnt):
(mr/l water • 2 I/day • 350 dajrWyear • 30 year,y(70 kg " 25550 dayi)
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SUMMARY OF NONCARCINOGENIC AND CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR AN ADULT RESIDENT

DERMAL CONTACT WITH CHEMICALS IN OROUNDWATER

CHEMICAL

VOLATILE ORGANICS

taizcnc
1,1-Dichloroethene
1,2-Dichloroetheae (total)
vfcthyleiw chloride
l,l,I-TriohloroeuW>
rrioWoroe«hene
rctnKUoroethcae
Viayl chloride

SEMI - VOLATILES ORGANICS

)t^ __4L_MUnmMuvnw

INORGANICS

Anlimony
Anenic
Cadmium
Calcium
Copper
^ad
tlagnenum
Mercury
Nickel
Sodium

WATER
CONCENTRATION

(mg/1)

9.39E-02 UCLlog
9.27E-02 UCLlog
I.86E+OI UCLlog
6.92E-01 UCLlog
9.08E-01 UCLlog
3.08E-HW UCLlog
1.45E+00 UCLlog
1.21E-01 UCLlog

I.OIE-02 UCLlog

3.89E-01 UCLlog
4.95E-OI UCLlog
5.08E-02 UCLlog
1.72E+02 UCLlog
3.47E+00 UCLlog
5.07E-01 UCLlog

4.19E+01 UCLlog
I.02E-03 UCLlog
1.87E+00 UCLlog
3.58E+02 UCLlog

CDIfor
PERMEABILITY NONCARCINOOENIC ADJUSTED HAZARD
COEFFICIENT EFFECTS ORAL RID QUOTIENT

(cm/hour) (mg/kg-day) (mg/kg-day)

2.IE-02 6E-03 3E-03 2E-02
1.6E-02 5E-05 9E-03 5E-03
l.OE-02 6E-03 9.00E-03 7E-01
4.5E-03 IE-04 6E-02 2E-03
1.7E-02 5E-04 2E-02 2E-02
1.6E-02 2E-03 6.00E-03 3E-OI
4.IE-02 2E-03 IE-02 2E41
7.3E-03 3E-05 Not Available NoToxData

Z7E-01 2E-04 Not Available NoToiData

l.OE-03 2E-05 4.00E-05 5E-01
l.OE-03 3E-05 2.40E-04 IE-01
l.OE-03 3E-06 2.5E-05 IE-01
l.OE-03 9E-03 Not available NoToxData
l.OE-03 2E-04 1.9E-02 IE-02
l.OE-03 3E-05 Not available NoToxDaU
l.OE-03 2E-03 Not available NoToxData
l.OE-03 5E-08 Not available NoToxData
l.OE-03 IE-04 2E-03 5E-02
l.OE-03 2E-02 Not Available NoToxData

CDI for ADJUSTED
CARCINOGENIC ORAL CANCER

EFFECTS SLOPE FACTOR RISK
(mg*g-day) (mgAg-dayXM

3E-05 2.9E-02
2E-05 6E-01

8E-07
IE-05

3E-03 Not Available NoToxData
4E-05 7.3E-03 3E-07

Not Applicable
7E-04 1. IE-02
9E-04 5.2E-02
IE-03 I.9E+00

7E-06
SE41
2E-03

Not Applicable

9E-06 Not Available NoToxData
IE-03 1 88E+00 2E-05
IE-06 Not Available No Tox Data
4E-03 Not Available No Tox Data

Not Applicable
IE-05 Not Available NoToxData
IE-03 Not Available No Tox Data

Not Applicable
4E-OS Not Available NoToxData
8E-03 Not Available NoToxData

HAZARD INDEX: 2E+00 CANCER RISK: IE-04

(mg/lwai

(mg/lwa

«• (0.< tmwe for VOCt)« l.OOE-03 I/em' • PC rm/haur • 1*400 cm1 • 0.2 hoan/day • 350 dayi/ytar * 30 year*V(70kc*10*SOdayi)

Irr (O.C llmci far VOCi)* l.OOE-03 I/em' • PC cm/hoar • 1*40* em1 • 0.2 (loan/day • 350 dayi/yrar • 30 yewiy( 70 k( • 15550 dayt)



SUMMARY OF NONCARCINOGENIC AND CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR AN ADULT RESIDENT

INHALATION OF CHEMICALS VOLATILIZED FROM GROUNDWATER

CHEMICAL

VOLATILE ORGANK8

ScnzciM
U-DicUorodheae
l,2-DicMoroelheiie(toal)
mwiylcBB ohlondo
l,l,l-TricMoroeth«M
rrichlorocthene
retrachloroelhene
Vinyl chloride

WATER
CONCENTRATION

(mg/1)

9.39E-02 UCUog
9.27E-02 UCUog
I.WE+01 UCUoi
«.92E4I UCUof
9.0IE-OI UCLlog
3.08E+00 UCUog
I.45E+00 UCLlog
1.2IE-OI UCLlog

CDI for
CONCENTRATION NONCARCINOGENIC INHALATION HAZARD

IN AIR EFFECTS RfD QUOTIENT
(mgV) (mgArday) (mg*g-<l.y)

Z77E-01 6E-04 2E-03 4E-01
2.I5E-OI 6E-04 NotAvulibk No Tax DM
6.02E40I 1&01 Not Available No Tax Date
Z29E+00 5E-03 I.60E-OI 6E-03
Z50E+00 6E-03 ZI6E-OI 2E-02
8.67E+00 2E-02 Not Available NoToxDats
380E+00 9E-03 Not Available NoToxData
889E-02 2E-04 Not Available NoToxData

CDI for
CARCINOGENIC INHALATION CANCER

EFFECTS SLOPE FACTOR RISK
(mg/kg-dav) (ing/krdayyM

3E-04 Z9E-02 SB-06
3E-04 1.20E+00 3E-04
6E-02 NolAvailiMe NoToxDaU
2E-03 I.CE-03 4E-06

Not AjipIlcaDlc
8E-03 6.00E-03 5E45
4E-03 2.00E-03 7E-06
9E-05 3.00E-OI 3E-05

HAZARD INDEX: 4E-OI CANCER RISK: 4E-04

CDI for nonnutlnogMilc rhrmltah In groundwattr via Inhalation (adult midcnt):
(ing/m* air • 9.93 m'/hour * 0.2 noun/day • 350 dayi/ytar • 30 yw»)/( 70 kg • 10950 day.)

CDI fw rarcimgtnk chrmlcab In groiindwatcr via Inhalation (adult rnldcnt):
(nig/m* ah- * 0.83 m'/n.ur • 0.2 noun/day * 350 dayi/ynr * 30 yean)/( 70 kg • 25550 day.)
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SUMMARY OF NON-CARCINOGENIC AND CARCINOGENIC HEALTH RISKS
FVTURE SCENARIO

FOR A CHILD RESIDENT

INADVERTENT INOESTION OF CHEMICALS IN ALL SOILS AT AREA A

CHEMICAL

VOLATILE ORGANICS

Benzene

SEMI- VOLATILE ORGANICS

3enzo|«|ailhliccne

tenzofbttoonMhcm
aauDteMperyfaw
Mxuiaiaiftnccm
»fa»o|l,2,3-cdfciy™e
nmurtlrae

PCBa

PCBi (total)

INORGANICS

Antimony
Anenk
3mm
:obalt
Copper
Lead
vkrcury
Nickel
Seknhim
Silver

SOIL
CONCENTRATION

(mftVkg)

I.OOE-03 MAX

7.65E-01 UCLlog
I.02E+00 UCLlog
2.3IE+00 UCUog
I.69E-01 UCUog
4.40E-01 UCLJog
I.7IE-OI UCUog
2.63E+00 UCUog

9.51E-02 UCUog

5J5E+00 UCUog
1.6IE+02 UCLlog
2.03E+02 UCUog
I.58E+02 UCUog
2.ME+02 UCUog
2.34E+02 UCUog
7.79E-01 UCUog
1.4IE+02 UCUog
16IE+01 UCLlog
202E+01 UCUog

CDI for
NON-CARCINOGENIC ORAL RID HAZARD

EFFECTS (mg/kg-djy) QUOTIENT
(mg*g-djy)

IE-01 3E-03 4E-06

IE-05 NotAvabbk NoToxD«t«
IE-05 NotAvvbbk NoToxDaU
3E-05 NotAvdaMe NoToxDaU
IE-05 NotAvabbk No TOT Data
6E-06 NotAvdaHe No TOT Data
IE-05 NotAvaiabb .NoToxDala
3E-05 NotAvaiaHe NoToxDaU

IE-06 2.00E-05 6E-02

7E-OS 4.00E-04 2E-OI
2E-03 3.00E-04 7E+00
3E-03 7E-02 4E-02
2E-03 6.00E-02 3E-02
4E-03 3.7E-02 IE-01
3E-03 Not Available No TOT Data
IE-05 Not Available No Tox Data
2E-03 2E-02 9E-02
2E-04 5.00E-03 4E-02
3E-04 5E-03 5E-02

CDI for
CARCINOGENIC ORAL CANCER

EFFECTS SLOPE FACTOR RISK
(mg/lig-day) (mg/kg-dayyM

IE-09 2.9E-02 3E-11

IE-07 7.30E-01 6E-07
IE-06 7.30E*00 IE-06
3E-06 7.30E-OI 2E-06

NotAppBcable
5E-07 7.30E+00 4E-06
IE-06 7.30E-OI 7E-07

NotAppkcabk

IE-07 2.00E+00 2E-07

6E-06 Not Avaibbk No Tox Data
2E-04 1.50E+00 3E-04
2E-04 Not AvaiUbfc No Tox Data
2E-04 NolAvailabk NoToxDaU

Not AppKcabk
3E-04 Not Availabk No Tox Data

Not Applicable
2E-04 Not Available No Tox Data

Not Applicable
Not ApplkaMe

HAZARD INDEX: IE+01 CANCER RISK: 3E-04

CDI ofnon-carlnogeflk chtmkab In fin-face lalb vli Ingntkm (chIM rnldenl):
(rag/kg soil • l.ME-OC kghag • 1*0 mg/d.y • I • 3S( diy«/ye.r • 6 yciny(l$ kg * 1190 diys)

CDI ofarchiogenk chemkib In mrttct tod vto Ingcsthm (child mMtnl):
(mg/kg nil • l.OOE-06 kg/mg • 100 mg/diy • 1 • 350 diyVyrar • 6 ynny(lS kg • 1S5SO diyi)
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SUMMARY OF NON-CARCINOGENIC AND CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR A CHILD RESIDENT

DERMAL CONTACT WITH CHEMICALS IN ALL SOILS AT AREA A

CHEMICAL

PCBs

PCBs (total)

INORGANICS

Arsenic

SOIL
CONCENTRATION

(mg/kg)

9.51E-02 UCLlog

1.68E+02 UCLlog

CDI for ADJUSTED
ABSORPTION NON-CARCINOGENIC ORALRfD HAZARD

FACTOR EFFECTS (mg/kg-day) QUOTIENT
(unitless) (mg/kg-day)

IE-01 7E-07 2.00E-05 4E-02

3E-02 3E-04 2.40E-04 1E+00

CDI for ADJUSTED
CARCINOGENIC ORAL CANCER

EFFECTS SLOPE FACTOR RISK
(mg/kg-day) (mg/kg-day)*-!

6E-08 2.00E-KK) IE-07

2E-05 1.88E-KX) 5E-05

HAZARD INDEX: 1E+00 CANCER RISK: 5E-05

CDI of non-carcinogenic chemicals In surface soils via dermal contact (child resident):
(mg/kg soil • l.OOE-06 kg/mg • 1.00 mg/cm1 " ABS • 872.5 cmVevent • 350 events /year " 6 years)/(15 kg ' 2190 days)

CDI of carcinogenic chemicals in surface soils via dermal contact (child resident):
(mg/kg soil • l.OOE-06 kg/mg M.OO mg/cm1 * ABS • 872.5 cmVevent * 350 events/year * 6 ycars)/(15 kg * 25550 days)
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SUMMARY OF NON-CARCINOGENIC AND CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR A CHILD RESIDENT

INADVERTENT INOESTION OF CHEMICALS IN ALL SOILS AT AREA B

CHEMICAL

VOLATILE ORGANICS

Benzene

SEMI-VOLATILE ORGANICS

Benzofe.Mpeiylem
fhenanthrene

INORGANICS

Antimony
Arsenic
Cobalt
Copper
Lead
Manganese
Mercury
Nickel
Silver

SOIL
CONCENTRATION

(mg/kg)

4.00E-03 MAX

8.30E-02 MAX
8.60E-02 MAX

4.16E+02 MAX
1.79E+03 MAX
4.66E+03 MAX
2.I6E+03 MAX
3.7IE+03 MAX
2.25E+03 UCLlog
1.80E+00 MAX
2.89E-KM MAX
1.03E402 MAX

CDI for
NON-CARCINOGENIC ORAL RfD HAZARD

EFFECTS (mg/kg-day) QUOTIENT
(mg/kg-day)

5E-08 3E-03 2E-05

1 E-06 Not Available No Tox Data
IE-06 Not Available No Tox Data

5E-03 4.00E-04 IE+01
2E-02 3.00E-04 8E+01
6E-02 6.00E-02 1E+00
3E-02 3.7E-02 7E-01
5E-02 Not Available No Tox Data
3E-02 2.3E-02 IE+00
2E-05 Not Available No Tox Data
4E-01 2E-02 2E40I
IE-03 5E-03 3E-OI

CDI for
CARCINOGENIC ORAL CANCER

EFFECTS SLOPE FACTOR RISK
(mg/kg-day) (mg/kg-day)^ 1

4E-09 2.9E-02 IE-10

Not Applicable
Not Applicable

SE-04 Not Available No Tox Data
2E-03 I.50E+00 3E-03
5E-03 Not Available No Tox Data

Not Applicable
4E-03 Not Available No Tox Data

Not Applicable
Not Applicable

3E-02 Not Available No Tox Data
Not Applicable

HAZARD INDEX: 1E+02 CANCER RISK: 3E-03

CDI ornon-earinogenk chemicals hi surface soils via ingestion (chJM resident):
(mg/kg sou • l.OOE-06 kg/mg • 200 mg/day • 1 • 350 days/year * 6 years)/(15 kg • 2190 days)

CDI of carcinogenic chemicals in surface soU via ingestinn (child resident):
(mg/kg soil * l.OOE-06 kg/mg • 200 mg/day * 1 * 350 days/year * 6 yearsy(15 kg * 25550 days)

Rtf-npxb



SUMMARY OF NON-CARCINOGENIC AND CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR A CHILD RESIDENT

DERMAL CONTACT WITH CHEMICALS IN ALL SOILS AT AREA B

CHEMICAL

INORGANICS

Arsenic

SOIL ABSORPTION
CONCENTRATION FACTOR

(mg/kg) (unities*)

CDI for ADJUSTED
NON-CARCINOGENIC ORAL RID

EFFECTS (mg/kg-day)
(mg/kg-day)

HAZARD
QUOTIENT

1.79E+03 MAX 3E-02 3E-03 2.40E-04 1E+01

CDI for ADJUSTED
CARCINOGENIC ORAL CANCER

EFFECTS SLOPE FACTOR RISK
(mg/kg-day) (mg/kg-day ̂ -1

3E-04 I.88E+00 5E-04

HAZARD INDEX: 1E+01 CANCER RISK: 5E-04

CDI of non-carcinogenic chemicals in surface soils via dermal contact (child resident):
(mg/kg soil * l.OOE-06 kg/mg * 1.00 mg/cm1 • ABS • 872.5 cmVevent * 350 events /year * 6 years)/(15 kg " 2190 days)

CDI of carcinogenic chemicals in surface soils via dermal contact (child resident):
(mg/kg soil • 1.00E-D6 kg/mg M.OO mg/cm1 * ABS * 872.5 cmVevent * 350 events/year * 6 years)/(15 kg • 25550 days)
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SUMMARY OF NON-CARCINOGENIC AND CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR A CHILD RESIDENT

INADVERTENT INGESTION OF CHEMICALS IN ALL SOILS AT AREA B&C

CHEMICAL

SEMI-VOLATILE ORGANICS

Benzo[g,h,i]perylenc
Phenanthrene

PCBs

PCBs (total)

INORGANICS

Antimony
Arsenic
Cobalt
Copper
Iron
Lead
Manganese
Mercury
Nickel
Silver

SOIL
CONCENTRATION

(mg/kg)

2.66E-OI UCLlog
3.00E-01 UCLlog

1.26E+00 UCLlog

1.12E-K)3 UCLlog
6.30E+03 MAX
1.05E403 UCLlog
4.61E+03 MAX
8.33E-HM UCLlog
1.96E+04 MAX
1.99E-KM UCLlog
2.98E-HX) UCLlog
1.57E403 UCLlog
1.14E+02 MAX

CDI for
NON-CARCINOGENIC ORAL RID HAZARD

EFFECTS (mg/kg-day) QUOTIENT
(mg/kg-day)

3E-06 Not Available NoToxData
4E-06 Not Available NoToxData

2E-05 2.00E-05 8E-OI

IE-02 4.00E-04 4E+01
8E-02 3.00E-04 3E+02
IE-02 6.00E-02 2E-01
6E-02 3.7E-02 2E+00
1E+00 3.00E-01 4E+00
3E-OI Not Available NoToxData
3E-01 2.3E-02 1E+01
4E-05 Not Available No Tox Data
2E-02 2E-02 1E+00
IE-03 5E-03 3E-01

CDI for
CARCINOGENIC ORAL CANCER

EFFECTS SLOPE FACTOR RISK
(mg/kg-day) (mg/kg-day )M

Not Applicable
Not Applicable

IE-06 2.00E-HX) 3E-06

1 E-03 Not Available No Tox Data
7E-03 1.50E+00 IE-02
1 E-03 Not Available No Tox Data

Not Applicable
9E-02 Not Available No Tox Data
2E-02 Not Available NoToxData

Not Applicable
Not Applicable

2E-03 Not Available No Tox Data
Not Applicable

HAZARD INDEX: 3E+02 CANCER RISK: IE-02

CDI of non-cirinogenic chemicals in surface soils via ingestlon (child resident):
(mg/kg soil • l.OOE-06 kg/mg • 200 mg/day • 1 • 350 days/year • 6 years)/(15 kg • 2190 days)

CDI of carcinogenic chemicals in surface soil via ingestion (child resident):
(mg/kg soil * l.OOE-06 kg/mg * 200 mg/day '1-350 days/year * 6 years)/(15 kg * 25SSO days)

oto•o
U1
00

8001203ICKS Ra-expxb



w
o
to-J
en
vo

SUMMARY OF NON-CARCINOGENIC AND CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR A CHILD RESIDENT

DERMAL CONTACT WITH CHEMICALS IN ALL SOILS AT AREA B&C

CHEMICAL

PCBi

PCBs (total)

INORGANICS

Arsenic

SOIL
CONCENTRATION

(mg/kg)

1.26E+00 UCLlog

6.30E+03 MAX

CDI for ADJUSTED
ABSORPTION NON-CARCINOGENIC ORALRfD HAZARD

FACTOR EFFECTS (mg/kg-day) QUOTIENT
(unitlcss) (mg/kg-day)

IE-01 IE-05 2.00E-05 5E-01

3E-02 IE-02 2.40E-04 4E+01

CDI for ADJUSTED
CARCINOGENIC ORAL CANCER

EFFECTS SLOPE FACTOR RISK
(mg/kg-day) (mg/kg-day^-l

8E-07 2.00E+00 2E-06

9E-04 1.88E+00 2E-03

HAZARD INDEX: 4E+01 CANCER RISK: 2E-03

CDI of non-carcinogenic chemicals in surface soils via dermal contact (child resident):
(mg/kg soil * l.OOE-06 kg/mg * 1.00 mg/cm1 * ABS * 872.5 cmVevent * 350 events /year * 6 years)/(15 kg * 2190 days)

CDI of carcinogenic chemicals in surface soils via dermal contact (child resident):
(mg/kg soil * l.OOE-06 kg/mg "1.00 mg/cm2 * ABS * 872.5 cmVevent * 350 events/year • 6 years)/(15 kg • 25550 days)

8001202106 Res-expxb



SUMMARY OF NON-CARCINOGENIC AND CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR A CHILD RESIDENT

INADVERTENT INOEST1ON OF CHEMICALS IN ALL SOILS AT AREA C

CHEMICAL

VOLATILE ORGANICS

Benzene

SEMI-VOLATILE ORGANICS

Benzo[g,hj]perylcne
Phenanthrene

PCBi

PCBs (total)

INORGANICS

Antimony
Arsenic
Barium
Beryllium
Cobalt
Copper
run

Lead
Manganese
dercury

Silver

SOIL
CONCENTRATION

(mg/kg)

2.00E-03 MAX

3.20E-01 MAX
3.20E-01 MAX

1.12E-KX) UCLlog

3.49E+03 MAX
2.95E+03 MAX
8.52E+02 UCLlog
1.33E400 UCLlog
7.64E+02 MAX
6.74E+03 MAX
6.93E-KM UCLnorm
5.14E403 MAX
2.79E+03 UCLlog
2.95E+01 MAX
I.10E+02 MAX

CDI for
NON-CARCINOGENIC ORAL RfD HAZARD

EFFECTS (mg/kg-day) QUOTIENT
(mg/kg-day)

3E-08 3E-03 9E-06

4E-06 Not Available NoToxData
4E-06 Not Available No Tox Data

IE-05 2.00E-05 7E-01

4E-02 4.00E-04 1E-H)2
4E-02 3.00E-04 1E-H)2
IE-02 7E-02 2E-01
2E-05 5.00E-03 3E-03
IE-02 6.00E-02 2E-01
9E-02 3.7E-02 2E-HX)
9E-01 3.00E-01 3E+00
7E-02 Not Available NoToxData
4E-02 2.3E-02 2E-HX)
4E-04 Not Available NoToxData
IE-03 5E-03 3E-01

CDI for
CARCINOGENIC

EFFECTS
(mg/kg-day)

ORAL CANCER
SLOPE FACTOR RISK
(mg/kg-day)'*-!

2E-09 2.9E-02 6E-11

Not Applicable
Not Applicable

IE-06 2.00E-HX) 2E-06

4E-03
3E-03
9E-04
IE-06
8E-04

Not Available No Tox Data
1.50E-HX) 5E-03

Not Available No Tox Data
4.30E-KX) 6E-06

Not Available NoToxData
Not Applicable

8E-02
6E-03

Not Available No Tox Data
Not Available No Tox Data

Not Applicable
Not Applicable
Not Applicable

HAZARD INDEX: 2E+02 CANCER RISK: 5E-03

CDI of non-carinogenic chemicals in surface soils via ingestion (child resident):
(mg/kg soil * l.OOE-06 kg/mg • 200 mg/day * 1 * 350 days/year * 6 years)/(15 kg * 2190 days)

CDI of carcinogenic chemicals in surface soil via ingestion (child resident):
(mg/kg soil * l.OOE-06 kg/mg * 200 mg/day * 1 * 350 days/year * 6 yearsX(15 kg * 25550 days)
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SUMMARY OF NON-CARCINOGENIC AND CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR A CHILD RESIDENT

DERMAL CONTACT WITH CHEMICALS IN ALL SOILS AT AREA C

CHEMICAL

PCBs

PCBs (total)

INORGANICS

Arsenic

SOIL
CONCENTRATION

(mg/kg)

1.12E+00 UCLlog

2.95E+03 MAX

CDI for ADJUSTED
ABSORPTION NON-CARCINOGENIC ORALRfD HAZARD

FACTOR EFFECTS (mg/kg-day) QUOTIENT
(unitless) (mg/kg-day)

IE-01 9E-06 2.00E-05 4E-01

3E-02 5E-03 2.40E-04 2E+01

CDI for ADJUSTED
CARCINOGENIC ORAL CANCER

EFFECTS SLOPE FACTOR RISK
(mg/kg-day) (ing/kg-day)*-!

7E-07 2.00E+00 IE-06

4E-04 1.88E-HX) 8E-04

HAZARD INDEX: 2E+01 CANCER RISK: 8E-04

CDI of non-carinogenic chemicals in surface soils via dermal contact (child resident):
(mg/kg soil " l.OOE-06 kg/mg * 1.00 mg/cm1 * ABS * 872.5 cm'/event * 350 events/year • 6 years)/(15 kg * 2190 days)

CDI of carcinogenic chemicals in surface soil via dermal contact (child resident):
(mg/kg soil * l.OOE-06 kg/mg * 1.00 mg/cm1 * ABS * 872.5 cmVevent " 350 events/year * 6 years)/(15 kg * 25550 days)
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SUMMARY OF NONCARCINOGENIC AND CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR A CHILD RESIDENT

INGEST10N OF CHEMICALS IN GROUNDWATER

CHEMICAL

VOLATILE ORGANICS

Benzene
1,1-Dichloroethene
1,2-Dichloroethene (total)
vlethylene chloride
1,1,1-Trichloroethane
rnchloroethene
retrachloroethene
Vinyl chloride

SEMI - VOLATILES ORGANICS

Phenanthrcne

INORGANICS

Antimony
Arsenic
Cadmium
Calcium
Copper
Lead
vfagnetium
Mercury
Nickel
Sodium

WATER
CONCENTRATION

(mg/1)

9.39E-02 UCLlog
9.27E-02 UCLlog
1.86E+01 UCLlog
6.92E-01 UCLlog
9.08E-01 UCLlog
3.08E+00 UCLlog
1.4SE+00 UCLlog
1.21E-01 UCLlog

1.08E-02 UCLlog

3.89E-01 UCLlog
4.95E-01 UCLlog
5.08E-02 UCLlog
1.72E+02 UCLlog
3.47E+00 UCLlog
5.07E-01 UCLlog^

4.19E+01 UCLlog
1.02E-03 UCLlog
1.87E+00 UCLlog
3.58E+02 UCLlog

CDI for
NONCARCINOGENIC ORAL RfD HAZARD

EFFECTS (mg/kg-day) QUIOTENT
(mg/kg-day)

6E-03 3E-03 2E+00
6E-03 9E-03 7E-01
1E+00 9.00E-03 1E+02
4E-02 6E-02 7E-01
6E-02 2E-02 3E+00
2E-01 6.00E-03 3E+01
9E-02 IE-02 9E+00
8E-03 Not Available No Tox Data

7E-04 Not Available No TOT Data

2E-02 4.00E-04 6E+01
3E-02 3.00E-04 1E+02
3E-03 5E-04 6E+00
1 E+0 1 Not available No Tox Data
2E-01 3.7E-02 6E+00
3E-02 Not available NoToxData
3E+00 Not available NoToxData
7E-05 Not available NoToxData
IE-01 2E-02 6E+00
2E+0 1 Not Available No Tox Data

CDI for
CARCINOGENIC ORAL CANCER

EFFECTS SLOPE FACTOR RISK
(mg/kg-day) (mg/kg-day)^!

5E-04 2.9E-02 IE-05
SE-04 6E-01 3E-04
IE-01 Not Available NoToxData
4E-03 7.5E-03 3E-05

Not Applicable
2E-02 1.10E-02 2E-04
8E-03 5.20E-02 4E-04
7E-04 1.90E+00 IE-03

Not Applicable

2E-03 Not Available NoToxData
3E-03 1.50E+00 4E-03
3E-04 Not Available NoToxData
9E-01 Not Available NoToxData

Not Applicable
3E-03 Not Available NoToxData
2E-0 1 Not Available No Tox Data

Not Applicable
IE-02 Not Available No Tox Data
2E+00 Not Available NoToxData

HAZARD INDEX: 4E+02 CANCER RISK: 6E-03

CDI for noncarcinogcnlc ehemieab In groundwater via Ingatlon (child raldcnt):
(mg/l water * 1 I/day • 350 days/year * 6 yean)/(15 kg • 2190 dayi)

CDI for carcinogenic ehemkab In groundwater via ingeition (child resident):
(mg/l water * 1 I/day • 350 dayi/year • C yeany(15 kg * 25550 days)
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SUMMARY OF NONCARCINOGENIC AND CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR A CHILD RESIDENT

DERMAL CONTACT WITH CHEMICALS IN GROUNDWATER

CHEMICAL

VOLATILE ORGANICS

Benzene
1,1-Dichloroethene
l,2-Dichloroetbene(toUl)
vlethylene chloride
1,1,1-Trichloroethane
rrichloroethene
rctnohloroethcne
Vinyl chloride

SEMI - VOLATILES ORGANICS

Phenanlnrene

INORGANICS

Antimony
Arsenic
Cadmium
Calcium
Copper
Lead
vhgnesium
Mercury
Nickel
Sodium

WATER
CONCENTRATION

(mg/l)

9.39E-02 UCLlog
9.27E-02 UCLlog
1.86E+01 UCLlog
6.92E-01 UCLlog
9.08E-01 UCLlog
3.08E+00 UCLlog
1.45E+00 UCLlog
1.21E-01 UCLlog

I.08E-02 UCLIoi

3.89E-01 UCLlog
4.95E-01 UCLlog
5.08E-02 UCLlog
1.72E+02 UCLlog
3.47E+00 UCLlog
5.07E-01 UCLlog

4.19E+01 UCLlog
1.02E-03 UCLlog
1.87E+00 UCLlog
3.58E+02 UCLlog

CDI for
PERMEABILITY NONCARCINOGENIC ADJUSTED HAZARD
COEFFICIENT EFFECTS ORALRfD QUOTIENT

(cm/hour) (mg/kg-day) (mg/kg-day)

2. IE-02 IE-04 3E-03 4E-02
1.6E-02 8E-05 9E-03 9E-03
l.OE-02 IE-02 9.00E-03 1E+00
4.5E-03 2E-04 6E-02 3E-03
1.7E-02 8E-04 2E-02 4E-02
I.6E-02 3E-03 6.00E-03 4E-01
4.8E-02 4E-03 IE-02 4E-01
7.3E-03 5E-05 Not Available NoToxDaU

2.7E-OI 2E44 Not Available No Tax Data

.OE-03 3E-05 4.00E-05 9E-01

.OE-03 4E-05 2.40E-04 2E-01

.OE-03 5E-06 2.5E-05 2E-01

.OE-03 2E-02 Not available NoToxDaU

.OE-03 3E-04 1.9E-02 2E-02

.OE-03 5E-05 Not available NoToxDala

.OE-03 4E-03 Not available NoToxData

.OE-03 9E-08 Not available NoToxData
1. OE-03 2E-04 2E-03 8E-02
1. OE-03 3E-02 Not Available NoToxDaU

CDI for ADJUSTED
CARCINOGENIC ORAL CANCER

EFFECTS SLOPE FACTOR RISK
(mg/kg-day) (mg/kg-day)"-!

9E-06 2.9E-02 3E-07
7E-06 6E-01 4E-06
9E-04 Not Available NoToxData
IE-05 7.5E-03 IE-07

Not Applicable
2E-04 1. IE-02 2E-06
3E-04 5.2E-02 2E-05
4E-06 1.9E-HX) 8E-06

Not Applicable

3E-06 Not Available NoToxData
4E-06 1.88E+00 7E-06
4E-07 Not Available NoToxDaU
IE-03 Not Available NoToxData

Not Applicable
4E-06 Not Available NoToxData
3E-04 Not Available NoToxData

Not Applicable
IE-05 Not Available NoToxDaU
3E-03 Not Available NoToxDaU

HAZARD INDEX: 3E+00 CANCER RISK: 4E-OS

CDI for noncarctnogenle chemlcab In groundwater via dermal contact (child raidcnt):
(mg/l water (0.6 ttanei for VOCi)' l.OOE-03 I/cm' • PC em/hour • 6980 cm2 * 0.2 noun/day • 350 dayi/year • 6 yean)/( 15 kg • 2190 dayt)

CDI for carcinogenic chemlcaU In groundwater via dermal contact (child resident):
(mg/l water (0.6 time* for VOCi)* l.OOE-03 I/cm' * PC cm/hour * 6980 cm1 * 0.2 hours/day • 350 dayi/year • 6 yeanV( IS kg * 25550 dayi)
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SUMMARY OF NONCARCINOGENIC AND CARCINOGENIC HEALTH RISKS
FUTURE SCENARIO

FOR A CHILD RESIDENT

INHALATION OF CHEMICALS VOLATILIZED FROM GROUNDWATER

CHEMICAL

VOLATILE ORGANICS

Benzene
1,1-Dichloroethene
1,2-DichIoroethene (total)
SJetnylaiecUorklc
1,1,1-TriohIoroethane
rrichloroethene
retrachloroethcne
Vinyl chloride

WATER
CONCENTRATION

(mg/l)

9.39E-02 UCLlog
9.27E-02 UCLlog
1.86E+01 UCUog
6.92E-01 UCUog
9.08E-01 UCLlog
3.08E+00 UCLlog
1.45E+00 UCLlog
1.21E-01 UCLlog

CDI for
CONCENTRATION NONCARCINOGENIC INHALATION HAZARD

IN AIR EFFECTS RfD QUOTIENT
(mg/m1) (mg/kg-day) (mg/kg-day)

177E-01 3E-03 2E-03 2E+00
2.85E-01 3E-03 Not Available NoToxDaU
6.02E-H)! 6E-01 Not Amiable NoToxDaU
2.29E+00 2E-02 S.60B41 3E-02
2.50E-HM) 3E-02 2.86E-01 9E-02
8.67E+00 9E-Q2 Not Available NoToitDaU
3.80E+00 4E-02 Not Available NoToxDaU
8.89E-02 9E-04 Not Available NoToxData

CDI for
CARCINOGENIC INHALATION CANCER

EFFECTS SLOPE FACTOR RISK
(mg/kg-day) (mg/kg-dsvyM

3E-04 Z9E-02 7E-06
3E-04 1.20E+00 3E-04
IE-02 Not Available NoToxData
2E-03 1.6E-03 3E-06

Not Applicable
8E-03 6.00E-03 5E-05
3E-03 2.00E-03 7E-06
8E-05 3.00E-01 2E-05

HAZARD INDEX: 2E+00 CANCER RISK: 4E-04

CDI for noncM-cinotenlc chemicals in groundwater via inhalation (child resident):
(mg/m] air * 0.83 m'/hour * 0.2 hours/day * 350 days/year * < yean)/(15 kg * 2190 days)

CDI for carcinogenic chemicals in groundwater via Inhalation (child resident):
(mg/m1 air • 0.83 m'/hour * 0.2 hours/day * 350 days/year * 6 years)/(lS kg * 25550 days)
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ATSDR - ToxFAQs • Aluminum http: atsdrl.atsdr.cdc.gov S080 ttacts22.html

Aluminum
September 1995

Agency for Toxic Substances and Disease Registry

This fact sheet answers the most frequently asked health questions about aluminum. For more
information, you may call 404-639-6000. This fact sheet is one in a series of summaries about
hazardous substances and their health effects. This information is important because this substance
may harm you. The effects of exposure to any hazardous substance depend on the dose, the duration,
how you are exposed, personal traits and habits, and whether other chemicals are present

SUMMARY: Everyone is exposed to low levels of aluminum from food, air, and water.
Exposure to high levels of aluminum affects breathing, the nervous system, and bones.
High levels can also cause birth defects. Aluminum has been found in at least 489 of 1,416
National Priorities List sites identified by the Environmental Protection Agency.

What is aluminum?
(Pronounced a-loo'mi-num)

Aluminum occurs naturally and makes up about 8% of the surface of the earth. It is always found
combined with other elements in the earth such as minerals and rocks.

Aluminum metal is silver-white and flexible. It is often used in cooking utensils, containers, appliances,
and building materials.

It is used in several forms including aluminum nitrate, aluminum oxide, aluminum hydroxide (used in
antacids), aluminum chlorohydrate (used in deodorants), and aluminum sulfate (used to treat drinking
water). It is used in paints and fireworks, and to produce glass, rubber, and ceramics.

What happens to aluminum when it enters the environment?

C It binds to particles in the air.
D It can dissolve in lakes, streams, and rivers depending on the quality of the water.
a Acid rain may dissolve aluminum from soil and rocks
n It can be taken up into some plants from soil.

How might I be exposed to aluminum?

n Eating small amounts of aluminum in food
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C Breathing higher levels of aluminum dust in workplace air
Q Drinking water with high levels of aluminum near waste sites, manufacturing plants, or areas

naturally high in aluminum
D Eating substances containing high levels of aluminum (such as antacids)
D Very little enters your body from aluminum cooking utensils.

How can aluminum affect my health?

Low-level exposure to .aluminum from food, air, water, or contact with skin is not thought to harm your
health. Aluminum, however, is not a necessary substance for our bodies and too much may be harmful.

People who are exposed to high levels of aluminum in air may have respiratory problems including
coughing and asthma from breathing dust.

Some studies with high levels in mice and rabbits show that aluminum may harm young animals, more
because it can cause delays in skeletal and neurologic development.

Aluminum has been linked to Alzheimer's disease because those patients have high levels of aluminum in
their brains. We do not know whether aluminum causes the disease or whether the buildup of aluminum
happens to people who already have the disease.

Infants and adults who received large doses of aluminum as a treatment for another problem developed
bone diseases, which suggests that aluminum may cause skeletal problems.

Some sensitive people develop skin rashes from using aluminum chlorohydrate deodorants.

There is no evidence that aluminum affects reproduction in people or animals.

How likely is aluminum to cause cancer?

The Department of Health and Human Services has not classified aluminum for carcinogenicity.

The International Agency for Research on Cancer and the Environmental Protection Agency (EPA) have
not classified aluminum for carcinogenicity.

The available information has not shown that aluminum is a potential carcinogen.

Is there a medical test to show whether I've been exposed to aluminum?

There are tests to measure aluminum in blood, urine, and feces. The amount in your urine can tell you
whether you have been exposed to higher than normal levels of aluminum.

Tests can also detect aluminum in your hair and fingernails. These tests are not routinely performed at
your doctor's office, but your doctor can take blood, urine, or tissue samples and send them to a testing
laboratory.

Has the federal government made recommendations to protect human health?

EPA requires that spills into the environment of 5,000 pounds or more of aluminum sulfate be reported.
Special regulations are set for aluminum phosphide because it is a pesticide.
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EPA recommends that the concentration of aluminum in drinking water not exceed 0.2 parts of aluminum
per million parts of water (0.2 ppm) because of taste and odor problems.

The Food and Drug Administration (PDA) has determined that aluminum cooking utensils, aluminum foil,
antiperspirants, antacids, and other aluminum products are generally safe.

The Occupational Safety and Health Administration (OSHA) set a maximum concentration limit for
aluminum dust in workplace air of 15 milligrams of aluminum per cubic meter of air (15 mg/m3) for an
8-hour workday over a 40-hour week.

The National Institute for Occupational Safety and Health (NIOSH) has recommended a limit of 10
mg/m3 in workplace air for up to a 10-hour workday over a 40-hour workweek.

Glossary

Alzheimer's disease:
A disease of the nervous system that causes mental deterioration.

Carcinogenicity:
Ability to cause cancer.

Milligram (mg):
One thousandth of a gram.

References
Agency for Toxic Substances and Disease Registry (ATSDR). 1992. Toxicological profile for aluminum.
Atlanta, GA: U.S. Department of Health and Human Services, Public Health Service.

Where can I get more information?

ATSDR can tell you where to find occupational and environmental health clinics. Their specialists can
recognize, evaluate, and treat illnesses resulting from exposure to hazardous substances. You can also
contact your community or state health or environmental quality department if you have any more
questions or concerns.

For more information, contact:

Agency for Toxic Substances and Disease Registry
Division of Toxicology
1600 Clifton Road NE, Mailstop E-29
Atlanta, GA 30333
Phone: 404-639-6000
FAX: 404-639-6315

U.S. Department of Health and Human Services
Public Health Service
Agency for Toxic Substances and Disease Registry
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Link to ATSDR Science Corner

Link to ATSDR Home Page

Charlie Xintaras / chxl@atsoaal. em. cdc.gov

Last Update: September 1,1995
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^ToxFAQs
Antimony
September 1995

Agency for Toxic Substances and Disease Registry

This fact sheet answers the most frequently asked health questions about antimony. For more
information, you may call 404-639-6000. This fact sheet is one in a series of summaries about
hazardous substances and their health effects. This information is important because this substance
may harm you. The effects of exposure to any hazardous substance depend on the dose, the duration,
how you are exposed, personal traits and habits, and whether other chemicals are present.

SUMMARY: Exposure to antimony occurs in the workplace or from skin contact with
soil at hazardous waste sites. Breathing high levels of antimony for a long time can
irritate the eyes and lungs, and can cause problems with the lungs, heart, and stomach.
This chemical has been found in at least 403 of 1,416 National Priorities List sites
identified by the Environmental Protection Agency.

What is antimony?
(Pronounced an'ti-mo-nee)

Antimony is a silvery-white metal that is found in the earth's crust. Antimony ores are mined and then
mixed with other metals to form antimony alloys or combined with oxygen to form antimony oxide.

Little antimony is currently mined in the United States. It is brought into this country from other
countries for processing. However, there are companies, in the United States that produce antimony as a
by-product of smelting lead and other metals.

Antimony isn't used alone because it breaks easily, but when mixed into alloys, it is used in lead storage
batteries, solder, sheet and pipe metal, bearings, castings, and pewter. Antimony oxide is added to
textiles and plastics to prevent them from catching fire. It is also used in paints, ceramics, and fireworks,
and as enamels for plastics, metal, and glass.

What happens to antimony when it enters the environment?

• Antimony is released to the environment from natural sources and from industry.
• In the air, antimony is attached to very small particles that may stay in the air for many days.
• Most antimony ends up hi soil, where it attaches strongly to particles that contain iron,

manganese, or aluminum.
• Antimony is found at low levels in some rivers, lakes, and streams.

How might I be exposed to antimony?

• Because antimony is found naturally hi the environment, the general population is exposed to low
levels of it every day, primarily in food, drinking water, and air.

• It may be found in air near industries that process or release it, such as smelters, coal-fired plants,
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and refuse incinerators.
• In polluted areas containing high levels of antimony, it may be found in the air, water, and soil.
• Workers in industries that process it or use antimony ore may be exposed to higher levels.

How can antimony affect my health?

Exposure to antimony at high levels can result in a variety of adverse health effects.

Breathing high levels for a long time can irritate your eyes and lungs and can cause heart and lung
problems, stomach pain, diarrhea, vomiting, and stomach ulcers.

In short-term studies, animals that breathed very high levels of antimony died. Animals that breathed
high levels had lung, heart, liver, and kidney damage. In long-term studies, animals that breathed very
low levels of antimony had eye irritation, hair loss, lung damage, and heart problems. Problems with
fertility were also noted. In animal studies, problems with fertility have been seen when rats breathed
very high levels of antimony for a few months.

Ingesting large doses of antimony can cause vomiting. We don't know what other effects may be caused
by ingesting it. Long-term animal studies have reported liver damage and blood changes when animals
ingested antimony. Antimony can irritate the skin if it is left on it.

Antimony can have beneficial effects when used for medical reasons. It has been used as a medicine to
treat people infected with parasites.

How likely is antimony to cause cancer?

The Department of Health and Human Services, the International Agency for Research on Cancer, and
the Environmental Protection Agency (EPA) have not classified antimony as to its human
carcinogenicity.

Lung cancer has been observed in some studies of rats that breathed high levels of antimony. No human
studies are available. We don't know whether antimony will cause cancer in people.

Is there a medical test to show whether I've been exposed to antimony?

Tests are available to measure antimony levels in the body. Antimony can be measured in the urine,
feces, and blood for several days after exposure. However, these tests cannot tell you how much
antimony you have been exposed to or whether you will experience any health effects. Some tests are
not usually performed in most doctors' offices and may require special equipment to conduct them.

Has the federal government made recommendations to protect human health?

The EPA allows 0.006 parts of antimony per million parts of drinking water (0.006 ppm). The EPA
requires that discharges or spills into the environment of 5,000 pounds or more of antimony be reported.

The Occupational Safety and Health Administration (OSHA) has set an occupational exposure limit of
0.5 milligrams of antimony per cubic meter of air (0.5 mg/m3) for an 8-hour workday, 40-hour
workweek.

The American Conference of Governmental Industrial Hygienists (ACGIH) and the National Institute
for Occupational Safety and Health (NIOSH) currently recommend the same guidelines for the
workplace as OSHA.

Glossary

Carcinogenicity:
Ability to cause cancer.
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Ingestion:
Taking food or drink into your body.

Long-term:
Lasting one year or more.

Milligram (mg):
One thousandth of a gram.

Parasite:
An organism living in or on another organism.

PPM:
Parts per million.

Short-term:
Lasting 14 days or less.

References
Agency for Toxic Substances and Disease Registry (ATSDR). 1992. Toxicological profile for antimony.
Atlanta, GA: U.S. Department of Health and Human Services, Public Health Service.

Where can I get more information?

ATSDR can tell you where to find occupational and environmental health clinics. Their specialists can
recognize, evaluate, and treat illnesses resulting from exposure to hazardous substances. You can also
contact your community or state health or environmental quality department if you have any more
questions or concerns.

For more information, contact:

Agency for Toxic Substances and Disease Registry
Division of Toxicology
1600 Clifton Road ME, Mailstop E-29
Atlanta, GA 30333
Phone: 404-639-6000
FAX: 404-639-6315

U.S. Department of Health and Human Services
Public Health Service
Agency for Toxic Substances and Disease Registry

Link to ATSDR Science Corner

Link to ATSDR Home Page

Last Update: September 1,1995
Charlie Xintaras / chxl@cdc.gov
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ToxFAQs

Arsenic
April 1993

Agency for Toxic Substances and Disease Registry

This fact sheet answers the most frequently asked health questions about arsenic. For more
information, you may call 404-639-6000. This fact sheet is one in a series of summaries about
hazardous substances and their health effects. This information is important because this substance
may harm you. The effects of exposure to any hazardous substance depend on the dose, the duration,
how you are exposed, personal traits and habits, and whether other chemicals are present

SUMMARY: Exposure to higher than average levels of arsenic happens mostly in the
workplace, near hazardous waste sites, or in areas with high natural levels. Arsenic is a
powerful poison. At high levels, it can cause death or illness. This chemical has been
found in at least 781 of 1.300 National Priorities List sites identified by the Environmental
Protection Agency.

What is arsenic?
(Pronounced ar' se-nik)

Arsenic is found in nature at low levels. It's mostly in compounds with oxygen, chlorine, and sulfur.
These are called inorganic arsenic compounds. Arsenic in plants and animals combines with carbon and
hydrogen. This is called organic arsenic. Organic arsenic is usually less harmful than inorganic arsenic.

Most arsenic compounds have no smell or special taste.

Inorganic arsenic compounds are mainly used to preserve wood. They are also used to make insecticides
and weed killers. You can check the labels of treated wood and insecticides to see if they contain arsenic.

Copper and lead ores contain small amounts of arsenic.

What happens to arsenic when it enters the environment?

D It doesn't evaporate.
D Most arsenic compounds can dissolve in water.
n It gets into air when contaminated materials are burned.
n It settles from the air to the ground.
n It doesn't break down, but can change from one form to another.
n Fish and shellfish build up organic arsenic in their tissues, but most of the arsenic in fish isn't toxic.
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How might I be exposed to arsenic?

D Breathing sawdust or burning smoke from wood containing arsenic
n Breathing workplace air

• D Ingesting contaminated water, soil, or air at waste sites
n Ingesting contaminated water, soil, or air near areas naturally high in arsenic

How can arsenic affect my health?

Inorganic arsenic is a human poison. Organic arsenic is less harmful.

High levels of inorganic arsenic in food or water can be fatal. A high level is 60 parts of arsenic per
million parts of food or water (60 ppm). Arsenic damages many tissues including nerves, stomach and
intestines, and skin. Breathing high levels can give you a sore throat and irritated lungs.

Lower levels of exposure to inorganic arsenic may cause:

D Nausea, vomiting, and diarrhea
n Decreased production of red and white blood cells
n Abnormal heart rhythm
D Blood vessel damage
n A "pins and needles" sensation in hands and feet

Long term exposure to inorganic arsenic may lead to a darkening of the skin and the appearance of small
"corns" or "warts" on the palms, soles, and torso.

Direct skin contact may cause redness and swelling.

How likely is arsenic to cause cancer?

The Department of Health and Human Services (DHHS) has determined that arsenic is a known
carcinogen. Breathing inorganic arsenic increases the risk of lung cancer. Ingesting inorganic arsenic
increases the risk of skin cancer and tumors of the bladder, kidney, liver, and lung.

Is there a medical test to show whether I've been exposed to arsenic?

Tests can measure your exposure to high levels of arsenic. These tests are not routinely performed in a
doctor's office.

Arsenic can be measured in your urine. This is the most reliable test for arsenic exposure. Since arsenic
stays in the body only short time, you must have the test soon after exposure.

Tests on hair or fingernails can measure your exposure to highlevels of arsenic over the past 6-12 months.
These tests are not very useful for low level exposures.

These tests do not predict whether you will have any harmful health effects.

Has the federal government made recommendations to protect human health?
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The Environmental Protection Agency (EPA) sets limits on the amount of arsenic that industrial
sources can release. It restricted or canceled many uses of arsenic in pesticides and may restrict more
EPA set a limit of 0.05 parts per million (ppm) for arsenic in drinking water. EPA may lower this further.

The Occupational Safety and Health Administration (OSHA) established a maximum permissible
exposure limit for workplace airborne arsenic of 10 micrograms per cubic meter (ug/m3).

Glossary

Carcinogen:
Substance that can cause cancer.

Ingesting.
Taking food or drink into your body.

PPM:
Parts per million.

Microgram (jag):
One millionth of a gram.

References

Agency for Toxic Substances and Disease Registry (ATSDR). 1993. Toxicological profile for arsenic.
Atlanta: U.S. Department of Health and Human Services, Public Health Service.

Agency for Toxic Substances and Disease Registry (ATSDR). 1993. Case studies in environmental
medicine: Arsenic toxicity. Atlanta: U.S. Department of Health and Human Services, Public Health
Service.

Where can I get more information?

ATSDR can tell you where to find occupational and environmental health clinics. Their specialists can
recognize, evaluate, and treat illnesses resulting from exposure to hazardous substances. You can also
contact your community or state health or environmental quality department if you have any more
questions or concerns. For more information, contact:

Agency for Toxic Substances and Disease Registry
Division of Toxicology
1600 Clifton Road ME, Mailstop E-29
Atlanta, GA 30333
Phone: 404-639-6000

U.S. Department of Health and Human Services
Public Health Service
Agency for Toxic Substances and Disease Registry
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^ToxFAQs

Cadmium
April 1993

Agency for Toxic Substances and Disease Registry

This fact sheet answers the most frequently asked health questions about cadmium For more
information, you may call 404- 639-6000. This fact sheet is one in a series of summaries about
hazardous substances and their health effects. This information is important because this substance
may harm you. The effects of exposure to any hazardous substance depend on the dose, the duration,
how you are exposed, personal traits and habits, and whether other chemicals are present

SUMMARY: Exposure to cadmium happens mostly in the workplace where cadmium
products are made. The general population is exposed from breathing cigarette smoke or
eating cadmium contaminated foods. Cadmium damages the lungs, can cause kidney
disease, and may irritate the digestive tract. Cadmium has been found in at least 388 of
1,300 National Priorities List sites identified by the Environmental Protection Agency.

What is cadmium?
Pronounced (cad* me-um)

Cadmium is a natural element in the earth's crust. It is usually found as a mineral combined with other
elements such as oxygen (cadmium oxide), chlorine (cadmium chloride), or sulfur (cadmium sulfate,
cadmium sulfide). It doesn't have a definite taste or odor.

All soils and rocks, including coal and mineral fertilizers, have some cadmium in them. The cadmium that
industry uses is extracted during the production of other metals like zinc, lead, and copper.

Cadmium does not corrode easily and has many uses. In industry and consumer products, it is used for
batteries, pigments, metal coatings, and plastics.

What happens to cadmium when it enters the environment?

n Cadmium enters air from mining, industry, and burning coal and household wastes.
a Cadmium particles in air can travel long distances before falling to the ground or water.
n It enters water and soil from waste disposal and spills or leaks at hazardous waste sites.
n It binds strongly to soil particles.
n Some cadmium dissolves in water.
D It doesn't break down in the environment, but can change forms.
n Fish, plants, and animals take up cadmium from the environment.
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- Cadmium stays in the body a very long time and can build up from many years of exposure to low
levels.

How might I be exposed to cadmium?

u Breathing contaminated workplace air (battery manufacturing, metal soldering or welding)
G Eating foods containing it; low levels in all foods (highest in shellfish, liver, and kidney meats)
D Breathing cadmium in cigarette smoke (doubles the average daily intake)
D Drinking contaminated water
D Breathing contaminated air near the burning of fossil fuels or municipal waste

How can cadmium affect my health?

Breathing high levels of cadmium severely damages the lungs and can cause death. Eating food or
drinking water with very high levels severely irritates the stomach, leading to vomiting and diarrhea.

Long term exposure to lower levels of cadmium in air, food, or water leads to a build up of cadmium in
the kidneys and possible kidney disease. Other potential long term effects are lung damage and fragile
bones.

Animals given cadmium in food or water show high blood pressure, iron-poor blood, liver disease, and
nerve or brain damage. We don't know if humans get any of these diseases from eating or drinking
cadmium.

Skin contact with cadmium is not known to cause health effects in humans or animals.

How likely is cadmium to cause cancer?

The Department of Health and Human Services (DHHS) has determined that cadmium and cadmium
compounds may reasonably be anticipated to be carcinogens.

This is based on weak evidence of increased lung cancer in humans from breathing cadmium and on
strong evidence from animal studies. We do not know if cadmium causes cancer from skin contact or
from eating or drinking contaminated food and water.

Is there a medical test to show whether I've been exposed to cadmium?

Tests are available in some'medical laboratories that measure cadmium in blood, urine, hair, or nails.

Blood levels show recent exposure to cadmium, and urine levels show both recent and earlier exposure.
Urine tests can indicate kidney damage. The reliability of tests for cadmium levels in hair or nails is
unknown.

Tests are available to measure cadmium in your liver and kidney. The tests are expensive, but can help a
doctor evaluate your risk of kidney disease.

Has the federal government made recommendations to protect human health?

The Environmental Protection Agency (EPA) allows 5 parts of cadmium per billion parts of drinking
water (5 ppb). The EPA also limits how much cadmium can enter lakes, rivers, waste sites, and cropland.
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The EPA does not allow cadmium in pesticides.

The Food and Drug Administration (FDA) limits the amount of cadmium in food colors to 15 parts of
cadmium per million parts of food color (15 ppm).

The Occupational Safety and Health Administration (OSHA) now limits workplace air to 100
micrograms (ug) cadmium per cubic meter as cadmium fumes and 200 ug cadmium/cubic meter as
cadmium dust. OSHA is planning to limit all cadmium compounds to either 1 or 5 ug/cubic meter.

The National Institute for Occupational Safety and Health (NIOSH) currently recommends that
workers breathe as little cadmium as possible.

Glossary

Carcinogen:
Substance that can cause cancer.

PPM:
Parts per million.

PPB:
Parts per billion.

Microgram (ug):
One millionth of a gram.

References

Agency for Toxic Substances and Disease Registry (ATSDR). 1993. Toxicological profile for cadmium.
Atlanta: U.S. Department of Health and Human Services, Public Health Service.

Agency for Toxic Substances and Disease Registry (ATSDR). 1993. Case studies in environmental
medicine: Cadmium toxicity. Atlanta: U.S. Department of Health and Human Services, Public Health
Service.

Where can I get more information?

ATSDR can tell you where to find occupational and environmental health clinics. Their specialists can
recognize, evaluate, and treat illnesses resulting from exposure to hazardous substances. You can also
contact your community or state health or environmental quality department if you have any more
questions or concerns. For more information, contact:

Agency for Toxic Substances and Disease Registry
Division of Toxicology
1600 Clifton Road NE, Mailstop E-29
Atlanta, GA 30333
Phone: 404-639-6000

'*•*•: & U.S. Department of Health and Human Services
Public Health Service
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Cobalt
September 1995

Agency for Toxic Substances and Disease Registry

This fact sheet answers the most frequently asked health questions about cobalt For more
information, you may call 404-639-6000. This fact sheet is one in a series of summaries about
hazardous substances and their health effects. This information is important because this substance
may harm you. The effects of exposure to any hazardous substance depend on the dose, the duration,
how you are exposed, personal traits and habits, and whether other chemicals are present.

SUMMARY: Everyone is exposed to low levels of cobalt in air, water, and food.
Exposure to higher levels of cobalt occurs in the workplace. Cobalt has both beneficial
and harmful effects on health. At low levels, it is part of Vitamin B12, which is essential
for good health; at high levels, it may harm the lungs. This chemical has been found in at
least 336 of 1,416 National Priorities List sites identified by the Environmental Protection
Agency.

What is cobalt?
(Pronounced ko'balt)

Cobalt is a compound that occurs in nature. It occurs in many different chemical forms. Pure cobalt is a
steel-gray, shiny, hard metal. Cobalt is not currently mined in the United States.

All cobalt used in industry is imported or obtained by recycling scrap metal that contains cobalt. It is used
in industry to make alloys (mixtures of metals), colored pigments, and as a drier for paint and porcelain
enamel used on steel bathroom fixtures, large appliances, and kitchen wares.

Small amounts of cobalt naturally occur in food. In addition, vitamin B12 is a cobalt-containing
compound that is essential for good health.

Some important natural sources of cobalt in the environment are soil, dust, and seawater. Cobalt is also
released to the environment from burning coal and oil, and from exhaust from cars and trucks.

What happens to cobalt when it enters the environment?

n Cobalt enters the environment from natural sources and from the burning of coal and oil.
D Cobalt stays in the air for a few days.
n Pure cobalt does not dissolve in water, but some of its compounds do.
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- Cobalt can stay for years in water and soil.
3 It can move from the soil to underground water.
n Cobalt is taken up by plants from the soil.

How might I be exposed to cobalt?

n Everyone is exposed to cobalt at low levels in air, water, and food.
u People who live near hazardous waste sites containing cobalt may be exposed to higher levels of

this chemical.
c Food is another source of exposure to cobalt.
m Workers may be exposed to cobalt in industries that process it or make products containing cobalt.

How can cobalt affect my health?

Cobalt has both beneficial and harmful effects on human health. Cobalt is beneficial because it is part of
Vitamin B12. Cobalt has also been used as a treatment for anemia, because it causes red blood cells to be
produced.

Exposure to high levels of cobalt can harm your health. Effects on the lungs, including asthma,
pneumonia, and wheezing, have been found in workers who breathed high levels of cobalt in the air.

In the 1960s, some breweries added cobalt to beer to stabilize the foam. Some people who drank large
quantities of the beer experienced nausea, vomiting, and serious effects on the heart. However, effects on
the heart were not seen in people with anemia or pregnant women treated with cobalt.

Animal studies have found problems with the development of the fetus in animals exposed to high
concentrations of cobalt during pregnancy. However, cobalt is also essential for the growth and
development of certain animals.

How likely is cobalt to cause cancer?

The International Agency for Research on Cancer has determined that cobalt is a possible carcinogen to
humans.

Studies in animals have shown that cobalt causes cancer when placed directly into the muscle or under
the skin. Cobalt did not cause cancer in animals that were exposed to it in the air, in food, or in drinking
water. Studies on people are inconclusive regarding cobalt and cancer.

Is there a medical test to show whether I've been exposed to cobalt?

Tests are available to measure cobalt levels in the urine and blood. These tests are only accurate for up to
a few days after exposure because cobalt leaves the body fairly quickly.

These tests are not usually performed in most doctors' offices because special equipment is needed to
conduct them. These tests cannot determine if adverse health effects will occur from exposure to cobalt.

Has the federal government made recommendations to protect human health?

The Environmental Protection Agency (EPA) requires that discharges or accidental spills into the
environment of 1,000 pounds or more of cobalt be reported.
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The Occupational Safety and Health Administration (OSHA) has set an exposure limit of 0.1 milligrams
per cubic meter (0.1 mg/m3) for cobalt in workplace air for an 8-hour workday, 40-hour workweek.

The American Conference of Governmental and Industrial Hygienists (ACGIH) has recommended an
occupational exposure limit of 0.02 mg/m3 for cobalt for an 8-hour workday, 40-hour workweek.

The National Institute for Occupational Safety and Health (NIOSH) has recommended an occupational
exposure limit of 0.05 mg/m3 for cobalt for a 10-hour workday, 40-hour workweek.

Glossary

Alloy:
A mixture of metals.

Anemia:
A decreased ability of the blood to transport oxygen.

Carcinogen:
A substance that can cause cancer.

Milligram (mg):
One thousandth of a gram.

References
Agency for Toxic Substances and Disease Registry (ATSDR). 1992. Toxicological profile for cobalt.
Atlanta, GA: U.S. Department of Health and Human Services, Public Health Service.

Where can I get more information?
ATSDR can tell you where to find occupational and environmental health clinics. Their specialists can
recognize, evaluate, and treat illnesses resulting from exposure to hazardous substances. You can also
contact your community or state health or environmental quality department if you have any more
questions or concerns.

For more information, contact:

Agency for Toxic Substances and Disease Registry
Division of Toxicology
1600 Clifton Road NE, Mailstop E-29
Atlanta, GA 30333
Phone: 404-639-6000
FAX: 404-639-6315

U.S. Department of Health and Human Services
Public Health Service
Agency for Toxic Substances and Disease Registry

Link to ATSDR Science Corner
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Agency for Toxic Substances and Disease Registry

Public Health Statement

1,2-Dichloroethene
ATSDR Public Health Statement. December 1990

This Statement was prepared to give you information about 1,2-dichloroethene and to emphasize the
human health effects that may result from exposure to it. The Environmental Protection Agency (EPA)
has identified 1177 sites on its National Priorities List (NPL). 1,2-Dichloroethene has been found in at
least 275 of these sites. However, we do not know how many of the 1177 NPL sites have been evaluated
for 1,2-dichloroethene. As EPA evaluates more sites, the number of sites at which 1,2-dichloroethene is
found may change. The information is important for you because 1,2-dichloroethene may cause harmful
health effects and because these sites are potential or actual sources of human exposure to
1,2-dichloroethene.

When a chemical is released from a large area, such as an industrial plant, or from a container, such as a
drum or bottle, it enters the environment as a chemical emission. This emission, which is also called a
release, does not always lead to exposure. You can be exposed to a chemical only when you come into
contact with the chemical. You may be exposed to it in the environment by breathing, eating, or drinking
substances containing the chemical or from skin contact with it.

If you are exposed to a hazardous substance such as 1,2-dichloroethene, several factors will determine
whether harmful health effects will occur and what the type and severity of those health effects will be.
These factors include the dose (how much), the duration (how long), the route or pathway by which you
are exposed (breathing, eating, drinking, or skin contact), the other chemicals to which you are exposed,
and your individual characteristics such as age, sex, nutritional status, family traits, lifestyle, and state of
health.

What is 1,2-dichloroethene?
1,2-Dichloroethene, also called 1,2-dichloroethylene or acetylene dichloride, is a highly flammable,
colorless liquid with a sharp, harsh odor. You can begin to smell 1,2-dichloroethene in air at a level of 17
parts 1,2- dichloroethene per million parts air (17 ppm). There are two forms of 1,2-dichloroethene; one
form is called cis-1,2-dichloroethene, while the other is called trans-1,2-dichloroethene. Sometimes both
forms are present as a mixture. It is used most often in the production of solvents and in chemical
mixtures.

Occurrence of 1,2-dichloroethene in the environment is due entirely to human activity. This chemical has
been found in air, water, and soil. 1,2-Dichloroethene is released to the environment from chemical
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factories which make or use this chemical, from landfills and hazardous waste sites containing this
chemical, from chemical spills, and from the burning of vinyl-containing objects.

1,2-Dichloroethene evaporates rapidly. When released to moist soil surfaces or to lakes, rivers and other
bodies of water, most of it will evaporate into air. Once in the air, it usually takes about 4 to 8 days for
half of any given amount of 1,2-dichloroethene to break down. When 1,2-dichloroethene occurs below
soil surfaces in landfills or hazardous waste sites, it may dissolve in water, seep deeper into the soil, and
possibly contaminate groundwater. Some 1,2-dichloroethene may escape as a gas. Once in groundwater,
it takes about 13 to 48 weeks for half of a given amount to break down. There is a chance that small
amounts of the 1,2- dichloroethene found in landfills will eventually break down into vinyl chloride (a
more hazardous chemical).

How might I be exposed to 1,2-dichloroethene?
You might be exposed to 1,2-dichloroethene by breathing contaminated air or by drinking contaminated
tap water. If you have contaminated tap water, you could also be breathing 1,2-dichloroethene vapors
while cooking, bathing, or washing dishes. There are no known products which you can buy which
contain 1,2-dichloroethene. People who live near landfill and hazardous waste sites that contain this
chemical and people who work at chemical factories where this chemical is made or used, and those who
work at landfills or work as firefighters are likely to be exposed to higher levels of this chemical than
other people. Job-related exposure results from breathing in 1,2-dichloroethene or from skin contact with
the chemical or materials contaminated with it. According to a National Institute for Occupational Safety
and Health (NIOSH) survey conducted between 1981 and 1983, an estimated 215 people in the United
States may have been exposed to 1,2-dichloroethene while working.

1,2-Dichloroethene has been found in the soil at eight hazardous waste sites in the United States at
average levels of 5 to 4,000 parts 1,2-dichloroethene per billion (ppb) parts of soil. Air in urban and
suburban areas has been found to contain an average of about 13 to 76 parts trans-1,2-dichloroethene per
trillion (ppt) parts of air. Little is known about the levels in air in rural areas.

In a survey of tap water derived from groundwater in the United States, 16 of 466 randomly selected
sites contained 1,2-dichloroethene In this study it was found that contaminated tap water contained as
much as 2 ppb. Little is known about the typical level of 1,2-dichloroethene in tap water originating from
lake water or river water. It appears that people in urban and suburban areas commonly breathe small
amounts of 1,2- dichloroethene in contaminated air. People are more likely to breathe 1,2-dichloroethene
from contaminated air than to swallow it in drinking water. Exposure to 1,2-dichloroethene as the result
of eating food is unlikely, unless the food is prepared with contaminated tap water. Heating will reduce
the amount present in food.

How can 1,2-dichloroethene enter and leave my body?
1,2-Dichloroethene can enter the body through your lungs when you breathe air contaminated with it,
through your stomach and intestines when you eat food or drink water contaminated with it, or through
your skin upon contact with the chemical.

No studies have been performed that specifically show how 1,2-dichloroethene leaves the body. Available
data indicates some of the swallowed 1,2-dichloroethene may leave the body unchanged, while some of it
may be broken down to other substances in the body. The rate of elimination of 1,2-dichloroethene from
the body is unknown.
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How can 1,2-dichloroethene affect my health?
Breathing high levels of trans-1,2-dichloroethene can make you feel nauseous, drowsy, and tired.
Breathing very high levels of 1,2-dichloroethene vapor can cause death. Animals that breathed high levels
of trans-1,2- dichloroethene for short or long periods of time had damaged livers and lungs. The effects
were more severe with increased exposure time. Animals that breathed very high levels of
trans-1,2-dichloroethene had damaged hearts. Extremely high doses of cis- or trans-1,2-dichloroethene
given by mouth caused death in animals. Lower oral doses of cis-1,2-dichloroethene caused decreased
numbers of red blood cells.

The long-term human health effects following exposure to low concentrations of 1,2-dichloroethene are
unknown. Neither birth defects nor cancer have been reported in humans or animals exposed to
1,2-dichloroethene. 1,2- Dichloroethene is not known to affect fertility in humans or animals.

What levels of exposure have resulted in harmful health effects?
Tables 1-1. 1-2. 1-3. and 1-4 show the relationship between exposure to 1,2-dichloroethenes and known
health effects. As shown in Table 1-1. the exposure levels of 1,2-dichloroethenes in the air that cause
adverse health effects in humans are not known. This chemical has a sharp, slightly unpleasant odor. You
can begin to smell 1,2- dichloroethene when it is in the air at a level of 17 ppm. Minimal Risk Levels
(MRLs) for cis-1,2- dichloroethene are included in Table 1-3. These MRLs were derived from animal
data for both short-term and long-term exposure. The MRLs provide a basis for comparison with levels
that people might encounter in food. If a person is exposed to cis-1,2-dichloroethene at an amount below
the MRL, it is not expected that harmful (noncancer) health effects will occur. Since these levels are
based on information currently available, there is always some uncertainty associated with them.

Also, since the method for deriving MRLs does not. use any information about cancer, an MRL does not
imply anything about the presence, absence, or levels of risk for cancer. MRLs have not been derived for
trans-1,2- dichloroethene in food or for cis- and trans-1,2-dichloroethene in water or air. The health
effects resulting from skin contact with 1,2-dichloroethene in humans and animals are not presently
known.

Is there a medical test to determine if I have been exposed to
1,2-dichloroethene?
Although methods are presently available for measuring the concentration of 1,2-dichloroethene in the
blood and tissues, the methods are not routinely used to determine if you have been exposed to
1,2-dichloroethene. The expected effects are not specific to 1,2-dichloroethene and may result from a
number of other causes.

What recommendations has the federal government made to
protect human health?
The Environmental Protection Agency (EPA) requires notification of the National Response Center when
1000 pounds or more of 1,2-dichloroethene is discharged or spilled into the environment. The
Occupational Safety and Health Administration (OSHA) limits 1,2-dichloroethene levels in the air in the
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workplace to 200 ppm (790 mg/m3) for an 8-hour workday, 40-hour workweek.

Where can I get more information?
If you have any more questions or concerns not covered here, please contact your state health or
environmental department or:

Agency for Toxic Substances and Disease Registry
Division of Toxicology
1600 Clifton Road, E-29
Atlanta, Georgia 30333

This agency can also give you information on the location of the nearest occupational and environmental
health clinics. Such clinics specialize in recognizing, evaluating, and treating illnesses that result from
exposure to hazardous substances.
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^ToxFAQs

Lead
April 1993

Agency for Toxic Substances and Disease Registry

This fact sheet answers the most frequently asked health questions about lead. For more information,
you may call 404-639-6000. This fact sheet is one in a series of summaries about hazardous
substances and their health effects. This information is important because this substance may harm
you. The effects of exposure to any hazardous substance depend on the dose, the duration, how you
are exposed, personal traits and habits, and whether other chemicals are present

SUMMARY: Exposure to lead happens mostly from breathing workplace air or dust, and
eating contaminated foods. Children can be exposed from eating lead-based paint chips, oc
playing in contaminated soil. Lead can damage the nervous system, kidneys, and the
immune systems. Lead has been found in at least 922 of 1,300 National Priorities List sites
identified by the Environmental Protection Agency.

What is lead?
(Pronounced led)

Lead is a naturally occurring bluish-gray metal found in small amounts in the earth's crust. It has no
special taste or smell. Lead can be found in all parts of our environment. Most of it came from human
activities like mining, manufacturing, and the burning of fossil fuels.

Lead has many different uses, most importantly in the production of batteries. Lead is also in ammunition,
metal products (solder and pipes), roofing, and devices to shield x-rays.

Because of health concerns, lead from gasoline, paints and ceramic products, caulking, and pipe solder
has been dramatically reduced in recent years.

What happens to lead when it enters the environment?

n Lead itself does not break down, but lead compounds are changed by sunlight, air, and water.
n When released to the air from industry or burning of fossil fuels or waste, it stays in air about 10

days.
n Most of the lead in soil comes from particles falling out of the air.
O City soils also contain lead from landfills and leaded paint.
n Lead sticks to soil particles.
n It does not move from soil to underground water or drinking water unless the water is acidic or
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"soft".
n It stays a long time in both soil and water.

How might I be exposed to lead?

n Breathing workplace air (lead smelting, refining, and manufacturing industries)
n Eating lead-based paint chips
D Drinking water that comes from lead pipes or lead soldered fittings
n Breathing or ingesting contaminated soil, dust, air, or water near waste sites
a Breathing tobacco smoke
n Eating contaminated food grown on soil containing lead or food covered with lead-containing dust
n Breathing fumes or ingesting lead from hobbies that use lead (leaded-glass, ceramics)

How can lead affect my health?

Lead can affect almost every organ and system in your body. The most sensitive is the central nervous
system, particularly in children. Lead also damages kidneys and the immune system. The effects are the
same whether it is breathed or swallowed.

Exposure to lead is more dangerous for young and unborn children. Unborn children can be exposed to
lead through their mothers. Harmful effects include premature births, smaller babies, decreased mental
ability in the infant, learning difficulties, and reduced growth in young children. These effects are more
common after exposure to high levels of lead.

In adults, lead may decrease reaction time, cause weakness in fingers, wrists, or ankles, and possibly
affect the memory. Lead may cause anemia, a disorder of the blood. It can cause abortion and damage the
male reproductive system. The connection between these effects and exposure to low levels of lead is
uncertain.

How likely is lead to cause cancer?

The Department of Health and Human Services (DHHS) has determined that lead acetate and lead
phosphate may reasonably be anticipated to be carcinogens based on studies in animals. There is
inadequate evidence to clearly determine lead's carcinogenicity in humans.

Is there a medical test to show whether I've been exposed to lead?

A blood test is available to measure the amount of lead in your blood and to estimate the amount of your
exposure to lead. Blood tests are commonly used to screen children for potential chronic lead poisoning.
The Centers for Disease Control and Prevention (CDC) considers children to have an elevated level of
lead if the amount in the blood is at least 10 micrograms per deciliter (10 ug/dL). Lead in teeth and bones
can be measured with X-rays, but this test is not as readily available.

Has the federal government made recommendations to protect human health?

The Centers for Disease Control and Prevention (CDC) recommends all children be screened for lead
poisoning at least once a year. This is especially important for children between 6 months and 6 years old.

The Environmental Protection Agency (EPA) requires lead in air not to exceed 1.5 micrograms per
cubic meter (1.5 ug/m3) averaged over 3 months. The sale of leaded gasoline will be illegal as of
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December 31, 1995. EPA limits lead in drinking water to 15 micrograms per liter (15 ng/L).

The Consumer Product Safety Commission (CPSC), EPA, and the states control the levels of lead in
drinking water coolers. Water coolers that release lead must be recalled or repaired. New coolers must be
lead-free. Drinking water in schools must be tested for lead.

The Department of Housing and Urban Development (HUD) requires that federally funded housing
and renovations, public housing, and Indian housing be tested for lead-based paint hazards. Hazards must
be fixed by covering the paint or removing it.

The Occupational Safety and Health Administration (OSHA) limits the concentration of lead in
workroom air to 50 jig/cubic meter for an 8-hour workday. If a worker has a blood lead level of 40
ug/dL, OSHA requires that worker to be removed from the workroom.

Glossary

Carcinogenicity:
Ability to cause cancer.

Anemia:
Low numbers of red blood cells or hemoglobin.

Ingesting:
Taking food or drink into your body.

Microgram (ug):
One millionth of a gram.

References

Agency for Toxic Substances and Disease Registry (ATSDR). 1993. Toxicological profile for lead.
Atlanta: U.S. Department of Health and Human Services, Public Health Service.

Agency for Toxic Substances and Disease Registry (ATSDR). 1993. Case studies in environmental
medicine: Lead toxicity. Atlanta: U.S. Department of Health and Human Services, Public Health Service.

Where can I get more information?

ATSDR can tell you where to find occupational and environmental health clinics. Their specialists can
recognize, evaluate, and treat illnesses resulting from exposure to hazardous substances. You can also
contact your community or state health or environmental quality department if you have any more
questions or concerns.

For more information, contact:

Agency for Toxic Substances and Disease Registry
Division of Toxicology
1600 Clifton Road NE, Mailstop E-29
Atlanta, GA 30333.
Phone: 404-639-6000
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1. PUBLIC HEALTH STATEMENT

This Statement was prepared to give you information about manganese and
to emphasize the human health effects that may result from exposure to it.
The Environmental Protection Agency (EPA) has identified 1,177 sites on ics
National Priorities List (NPL). Manganese has been found in at least 148 of
these sites. However, we do not lenov how many of the 1,177 NPL sites have
been evaluated for manganese. As EPA evaluates more sites, the number of
sites at which manganese is found nay change. This information is important
for you to know because manganese nay cause harmful health effects and because
these sices are potential or actual sources of human exposure to manganese.

When a chemical is released from a large area, such as an industrial
plant, or from a container, such as a drum or bottle, it enters the
environment as a chemical emission. This emission, which is also called a
release, does not always lead to exposure. You can be exposed to a chemical
only when you come into contact with the chemical. You may be exposed to it
in the environment by breathing, eating, or drinking substances containing the
chemical or from skin contact with it.

If you are exposed to a hazardous chemical such as manganese, several
factors will determine whether harmful health effects will occur and what the
type and severity of those health effects will be. These factors include the
dose (how much), the duration (hov long), the route or pathway by which you
are exposed (breathing, eating, drinking, or skin contact), the other
chemicals to which you are exposed, and your individual characteristics such
as age, sex, nutritional status, family craits, life style, and state of
health.

1.1 WHAT IS MANGANESE?

Manganese is a naturally occurring substance found in many types of
rock. Pure manganese is a silver-colored metal, somewhat like iron in its
physical and chemical properties. Manganese does not occur in the environment
as the pure metal. Rather, it occurs combined with other chemicals such as
oxygen, sulfur, and chlorine. These forms (called compounds) are solids that
do not evaporate. However, small dust particles of the solid material can
become suspended in air. Some manganese compounds can dissolve in water, and
low levels of these compounds are normally present in lakes, streams, and the
ocean. Manganese can change from one compound to another (either by natural
processes or by man's activities), but it does not break down or disappear in
the environment.

Rocks containing high levels of manganese compounds are mined and used
to produce manganese metal. This manganese metal is mixed with iron to make
various types of steel. Some manganese compounds are used in the production
of batteries, as an ingredient in some ceramics, pesticides, and fertilizers,
and in dietary supplements.

More information on the properties and uses of manganese and how it
behaves in the environment may be found in Chapters 3, 4, and 5.
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1.2 HOW MIGHT I BE EXPOSED TO MANGANESE?

Because manganese is a natural component in the environment, you are
always exposed to low levels of it in water, air, soil, and food. In drinking
water, levels are usually about 0.004 parts manganese per million parts of
water (ppm). In air, levels are usually about 0.02 micrograms manganese per
cubic meter of air (pg/m5). Levels in soil usually range from 40 to 900 ppm.
Manganese is also a normal component of living things, including both plants
and animals, so manganese is present in foods. For nearly all people, food is
the main source of manganese, and usual daily intakes range from about 2,000
to 9,000 Mg/day. The exact amount you take in depends on your diet.

You are most likely to be exposed to higher-than-normal levels of
manganese if you work in a factory where manganese metal is produced from
manganese ores, or where manganese compounds are used to make steel or other
products. In these factories, you would be exposed to manganese mainly by
breathing in manganese dust. If you live near such a factory, you could also
be exposed to higher-than-average levels of manganese dust in the outside air,
although the amounts would be much lower than in the factory. You might be
exposed to higher-than-average levels if you live near a coal or oil-burning
factory, or close to a major highway, because manganese is released into air
when fossil fuels are burned. If manganese compounds from a factory or a
waste site get into water, you could be exposed to higher-than-average levels
by drinking the water.

More information on how you might be exposed to manganese or its
compounds is given in Chapter 5.

1.3 HOV CAN MANGANESE ENTER AND LEAVE MY BODY?

If you live near a hazardous wast* site, you could be exposed to
manganese in soil or water, or to manganese-containing dust particles in air.
If you get manganese-contaminated soil or water on your skin, very little will
enter your body, so this is not of concern. If you swallow manganese in water
or in soil, most of the manganese is excreted in the feces. However, about
3%-5% is usually taken up and kept in the body. If you breathe air containing
manganese dust, many of the dust particles will be trapped in your lungs.
Some of the manganese in these particles may then dissolve in the lungs and
enter the blood. The exact amount that does this is not known. Particles
that do not dissolve will be carried in a sticky layer of mucus out of the
lungs to the throat, where they will be swallowed into the stomach.

Because manganese is a regular part of the human body, the body normally
controls the amount that is taken up and kept. For example, if large amounts
are eaten in the diet, the amount that is taken up in the body becomes
smaller. If too much does enter the body, the excess is usually removed in
the feces. Therefore, the total amount of manganese in the body usually tends
to stay about the same, even when exposure rates are higher or lower than
usual. However, if too much manganese is taken in, the body may not be able
to adjust for the added amount.
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More information on how manganese enters and leaves the body is given in
Chapter 2.

1.4 HOW CAN MANGANESE AFFECT MY HEALTH?

Eating a small amount of manganese each day is important in maintaining
your health. The amount of manganese in a normal diet (about
2.000-9.000 Mg/day) seems to be enough to meet your daily need, and no cases
of illness from eating too little manganese have been reported in humans. In
animals, eating top little manganese can interfere with normal growth, bone
formation, and reproduction.

Too much manganese, however, can cause serious illness. Although there
are some differences between different kinds of manganese, most manganese
compounds seem to cause the same effects. Manganese miners or steel workers
exposed to high levels of manganese dust in air may have mental and emotional
disturbances, and their body movements may become slow and clumsy. This
combination of symptoms is a disease called manganism. Workers usually do not
develop symptoms of manganism unless they have been exposed for many months or
years. Manganism occurs because too much manganese injures a part of the
brain that helps control body movements. Some of the symptoms of manganism
can be reduced by medical treatment, but the brain injury is permanent.

It is not certain whether eating or drinking too much manganese can
cause manganism or not. In one report, humans who drank water containing high
levels of manganese developed symptoms similar to those seen in manganese
miners or steel workers, but it is not certain if the effects were caused by
manganese alone. In another report, people who drank water with above average
levels of manganese seemed to have a slightly higher frequency of symptoms
such as weakness, stiff muscles, and trembling of the hands. However, these
symptoms are not specific for manganese, and might have been caused by other
factors. Studies in animals have shown that very high levels of manganese in
food or water can cause changes in the brain. This information suggests that
high levels of manganese in food or water might cause brain injury, but it
does not appear that this is of concern to people exposed to the normal
amounts of manganese in food, water, or air. The chances of harm from
exposure near a waste site can only be evaluated on a site-by-site basis.

Breathing too much manganese dust can also cause irritation of the
lungs. Sometimes this makes breathing difficult and it can also increase the
chances of getting a lung infection, such as pneumonia. However, this can
happen from breathing in many different kinds of dust particles, not. just
those that contain manganese.

A common effect in men who are exposed to high levels of manganese dust
in air is impotence. As a result, men exposed to high levels may not be able
to father children. Studies in animals show that too much manganese may also
injure the testes. Much less is known about the effects of too much manganese
in women. Studies in animals suggest that females may not be as sensitive to
manganese as males, but this is not certain.
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There is not much information on whether manganese can cause birth
defects. One study in humans suggests that high exposures to manganese in the
environment might increase the chances of birth defects, but other factors
besides manganese might have been responsible. One study in animals shows
that exposure of pregnant females to high levels of manganese in air can lead
to changes in behavior of the offspring. Since there are so few studies on
this, more research is needed to determine the importance of these
observations.

No studies have been done to determine if breathing manganese dust
causes cancer. Some studies in animals suggest that eating high amounts of
manganese might increase the chances of getting cancer. However, only a few
animals in these studies got cancer, and it was difficult to tell if the .
tumors were really caused by the excess manganese. Thus, there is little
evidence to suggest that cancer is a major concern for people exposed to
manganese in the environment or near waste sites. The EPA has determined that
manganese is not classifiable as to human carcinogenicity.

There is no information on any human or animal health effects from skin
contact with manganese.

More information on health effects of manganese in humans and animals
can be found in Chapter 2,

1.5 IS THERE A MEDICAL TEST TO DETERMINE WHETHER I HAVE BEEN EXPOSED TO
MANGANESE?

Several tests are available for measuring manganese in blood, urine,
hair, or feces. Because manganese is a normal part of the body, some
manganese is always found in these materials. Concentrations of manganese in
blood, urine, hair, or feces are often found to be higher-than-average in
groups of people exposed to above-average levels of manganese. However,
because the levels in different people can vary widely, these methods are not
very reliable for determining if any one individual has been exposed to
higher-than-average levels of manganese. Also, because excess manganese is
usually removed from the body within a few days, past exposures to manganese
are difficult to measure. For these reasons, it is often not possible to tell
whether excess exposure to manganese has occurred, or whether there is reason
for health concern.

More information of how manganese can be measured in exposed humans can
be found in Chapters 2 and 6.

1.6 WHAT RECOMMENDATIONS HAS THE FEDERAL GOVERNMENT MADE TO PROTECT HUMAN
HEALTH?

In order to avoid staining of clothing or- fixtures, the EPA recommends
that the concentration of manganese in drinking water not be more than
0.05 ppm. The Food and Drug Administration (FDA) has set the same level for
bottled water. This concentration is believed to be more than adequate to
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protect human health. The EPA has also established rules that set limits on
the amount of manganese that factories can dump into water, and requires
factories that use or produce manganese to report how much they dump in the
environment to the EPA. The Occupational Safety and Health Administration
(OSHA) has set a limit of 1,000 ftg/vf for the average amount of manganese in
workplace air over an 8-hour workday.

More information on governmental rules regarding manganese can be found
in Chapter 7.

1.7 VHEKE CAR I GET MORE INTORXATIOHT

If you have any more questions or concerns not covered here, please
contact your state health or environmental department or:

Agency for Toxic Substances and Disease Registry
Division of Toxicology
1600 Clifton Road. E-29
Atlanta, Georgia 30333

This agency can also provide- you with information on the location of the
nearest occupational and environmental health clinic. Such clinics specialize
in recognizing, evaluating, and treating illnesses that result from exposure
to hazardous substances.
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Nickel
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Agency for Toxic Substances and Disease Registry

This fact sheet answers the most frequently asked health questions about nickel For more
information, you may call 404- 639-6000. This fact sheet is one in a series of summaries about
hazardous substances and their health effects. This information is important because this substance
may harm you. The effects of exposure to any hazardous substance depend on the dose, the duration,
how you are exposed, personal traits and habits, and whether other chemicals are present

SUMMARY: Exposure to nickel happens mostly from breathing air in the workplace air
or at waste sites, or skin contact with alloys. Higher levels of nickel cause lung disease
and death. Nickel has been found in at least 648 of 1,300 National Priorities List sites
identified by the Environmental Protection Agency.

What is nickel?
(Pronounced nik* el)

Nickel is a naturally-occurring, hard, silvery white metal. It is the 24th most abundant mineral in the
earth's crust and can be found in all soils.

Nickel combines with other metals to form mixtures called alloys. The most common nickel alloy is
nickel-iron which is used to make stainless steel. Other nickel alloys are used to make coins, jewelry,
plumbing and heating equipment, gas-turbine engines, and electrodes.

Nickel also forms compounds with chlorine, sulfur, and oxygen. These compounds have no characteristic
odor or taste. Many dissolve easily in water and have a characteristic green color. Nickel compounds are
used for nickel plating, to color ceramics, and to make some batteries. They also act as catalysts to
increase the rate of chemical reactions.

What happens to nickel when it enters the environment?

n Nickel from smoke stacks attaches to small dust particles in the air.
n Nickel dust settles to the ground or is washed from the air by rain or snow
D Removal of nickel particles from the air may take more than a month.
n Most ends up attached to soil or sediment particles.
LJ It may seep into groundwater in acidic soils.
n Nickel does not break down, but can change its form.
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- It doesn't build up in the bodies offish but may build up in plants and land animals

How might I be exposed to nickel?

n Breathing workplace air where nickel is used (nickel mining, smelting, and manufacturing)
D Ingesting or skin contact with workplace dust or nickel containing metals or solutions
a From artificial body parts that contain nickel alloys
n Breathing, skin contact, or ingesting contaminated soil, dust, and vegetation near industries that

process or use nickel or that bum fossil fuels
n Skin contact with coins and some plated jewelry that contain nickel
n Eating a regular diet but levels are very low.

How can nickel affect my health?

Small amounts of nickel have been shown to be essential to animal health. Nickel may also be essential
for human health, however, no cases of nickel deficiency in humans has ever been reported. Although
small amounts may be essential, breathing, ingesting, or skin contact with high levels of nickel can harm
your health.

Workers who breathed high levels of nickel had higher death rates from lung diseases. Cancer of the lung
and nasal sinus are the most serious effects from long term exposures. Effects on the heart, blood, and
kidneys, and skin rashes are also found. The levels of nickel in these studies were much higher than most
people's exposure.

Ingesting nickel can also be harmful. A child died of heart failure after accidentally eating 20,360 parts of
nickel per million parts of a nickel compound (20,360 ppm). Workers drinking nickel contaminated-water
from a fountain (250 ppm) had stomach aches, increased number of red blood cells, and kidney damage.

The most common health effects from nickel exposure in the general population are skin allergies Nickel
can stimulate an allergic response in skin including skin rashes or asthma. Sensitive people may have a
skin rash return if they later ingest nickel.

It is not known whether eating or breathing nickel will affect reproduction or cause birth defects in
humans.

How likely is nickel to cause cancer?

The Department of Health and Human Services (DHHS) has determined that nickel and certain nickel
compounds may reasonably be anticipated to be carcinogens. The ability of some nickel compounds to
cause nasal and lung cancers when inhaled has been well documented in workers. Animal studies support
these findings.

Is there a medical test to show whether I've been exposed to nickel?

Tests are routinely available to measure nickel in the urine, feces, and blood. They must be performed
soon after exposure. The amount of nickel in your feces and urine indicates your exposure to nickel.
Exposures from water soluble nickel compounds are easier to determine than from water insoluble
compounds. These tests don't predict the potential health effects from exposure to nickel.

Has the federal government made recommendations to protect human health?
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The U.S. Environmental Protection Agency (EPA) has determined that long-term exposure to 0 02
milligrams of nickel per kilogram of body weight per day (0.02 mg/kg/day) in food or drinking water is
safe for humans. This value is for nickel compounds that dissolve easily in water. EPA requires industry
to report a spill of more than 100 pounds of nickel compounds that dissolve easily in water.

The Occupational Safety and Health Administration (OSHA) and the American Conference of
Governmental Industrial Hygienists (ACGIH) have both set the occupational exposure limit for an 8-
hour workday, 40-hour workweek at 0. 1 milligrams per cubic meter (0. 1 mg/m3) for nickel compounds
that dissolve easily in water.

Glossary

Carcinogen:
Substance that can cause cancer.

Ingestion:
Taking food or drink into your body.

Nasal sinus:
The air cavities in the nose.

Milligram (mg):
One thousandth of a gram.

PPM:
-Parts per million.

References

Agency for Toxic Substances and Disease Registry (ATSDR). 1993. Toxicological profile for nickel.
Atlanta: U.S. Department of Health and Human Services, Public Health Service.

Where can I get more information?

ATSDR can tell you where to find occupational and environmental health clinics. Their specialists can
recognize, evaluate, and treat illnesses resulting from exposure to hazardous substances. You can also
contact your community or state health or environmental quality department if you have any more
questions or concerns.

For more information, contact:

Agency for Toxic Substances and Disease Registry
Division of Toxicology
1600 Clifton Road NE, Mailstop E-29
Atlanta, GA 30333
Phone: 404-639-6000

'"'•>•- & U.S. Department of Health and Human Services
Public Health Service
Agency for Toxic Substances and Disease Registry
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Link to ATSDR Home Page
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tetrachloroethylene
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Agency for Toxic Substances and Disease Registry (ATSDR)

This fact sheet answers the most frequently asked health questions about tetrachloroethylene. For
more information, you may call 404-639-6000. This fact sheet is one in a series of summaries about
hazardous substances and their health effects. This information is important because this substance
may harm you. The effects of exposure to any hazardous substance depend on the dose, the duration,
how you are exposed, personal traits and habits, and whether other chemicals are present.

SUMMARY: Exposure to tetrachloroethylene happens mostly from breathing workplace
air or contaminated air and drinking contaminated water. Short-term exposure to high
levels of this chemical can damage the nervous system, repeated contact with f
tetrachloroethylene can cause skin irritation. Tetrachloroethylene has been found in at
least 714 of 1,300 National Priorities List sites identified by the Environmental Protection
Agency.

What is tetrachloroethylene?
(Pronounced tet'rah-klo'ro-eth'i-leen)

Tetrachloroethylene is a manufactured chemical that is widely used for dry cleaning fabrics and for
removing grease from metal surfaces. It is also used to make other chemicals and some consumer
products.

Tetrachloroethylene is a nonflammable liquid at room temperature that evaporates easily to air producing
a sharp, sweet odor. Most people can smell very low levels in air and water. This chemical is also called
perchloroethylene, PCE, perc, tetrachloroethene, perclene, and perchlor.

What happens to tetrachloroethylene when it enters the environment?

D It evaporates during use or from waste sites, and is mostly found in air.
£ It takes several months in air to break down.
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~ Rain or snow carries some of it to soil and water.
- It can be carried from soil to underground drinking water supplies.
- It can stay in underground water for many months without breaking down.
- Bacteria in water may break it down, but some of the breakdown products may also be harmful.
- It does not appear to build up in fish, clams, and oysters

How might I be exposed to tetrachloroethylene?

- Breathing contaminated workplace air
- Breathing vapors from consumer products like auto brake quieters and cleaners, water repellents,

silicon lubricants, and spot removers (check the label)
Hi Breathing air or drinking water near industries, dry cleaners, or waste sites.
-: For infants, drinking breast milk from mothers exposed to the chemical.

How can tetrachloroethylene affect my health?

High levels of tetrachloroethylene in the air can cause dizziness, headache, sleepiness, confusion, nausea,
difficulty in speaking and walking, and possibly unconsciousness and death. Skin irritation may result
from repeated or extended contact with the chemical.

The health effects of breathing air or drinking water that have low levels of tetrachloroethylene are not
known. Several studies suggest that some women who work in dry cleaning industries have more
menstrual problems and spontaneous abortions than women not exposed to tetrachloroethylene. We don't
know if tetrachloroethylene was responsible because other causes were not considered. The chemical
doesn't seem to cause birth defects in children whose parents are exposed to it

Tetrachloroethylene can be toxic to the fetuses of rats and mice. In one study, minor changes in the brain
and behavior were seen in the offspring of rats exposed to very high levels of tetrachloroethylene during
pregnancy. This single study, however, is not sufficient to draw any conclusions about the effects of
tetrachloroethylene on human development or reproduction.

Animal studies using high levels of tetrachloroethylene show that it can cause liver and kidney damage.

How likely is tetrachloroethylene to cause cancer?

The Department of Health and Human Services has determined that tetrachloroethylene may reasonably
be anticipated to be a carcinogen. This is based on long-term animal studies using high levels of
tetrachloroethylene which resulted in liver and kidney cancers. This chemical has not been shown to cause
cancer in people.

Is there a medical test to show whether I've been exposed to tetrachloroethylene?

Tests are available to measure tetrachloroethylene in the breath, blood, and urine. It can be detected in
the breath for weeks following a heavy exposure. Some of the breakdown products in blood and urine
can be identified for only short periods after exposure.

Because other chemicals produce the same breakdown products in the urine and blood, these test can't
determine if you have been exposed only to tetrachloroethylene. Although the tests are simple to perform,
they aren't routinely available in your doctor's office.
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Has the federal government made recommendations to protect human health?

The Environmental Protection Agency (EPA) recommends that children should not have more than
2.0 parts tetrachloroethylene per million parts of water (2 ppm) in 1 day or more than 1.4 ppm per day
for long-term exposure. Adults should not have more than 5 ppm in the drinking water for long-term
exposure. EPA requires industry to immediately report a spill of more than 100 pounds of
tetrachloroethylene to the National Response Center.

The Occupational Safety and Health Administration (OSHA) limits the amount of
tetrachloroethylene in workroom air to 100 ppm for an 8-hour workday over a 40-hour workweek.

The National Institute for Occupational Safety and Health (NIOSH) recommends that
tetrachloroethylene be handled as a potential carcinogen and states that workplace air levels should be as
low as possible.

Glossary

Carcinogen:
Substance that can cause cancer.

Long-term:
Generally means longer than one year.

PPM:
Parts per million.

Short-term:
Generally means less than 90 days.

References

Agency for Toxic Substances and Disease Registry (ATSDR). 1993. Toxicological profile for
tetrachloroethylene. Atlanta: U.S. Department of Health and Human Services, Public Health Service.

Where can I get more information?

ATSDR can tell you where to find occupational and environmental health clinics. Their specialists can
recognize, evaluate, and treat illnesses resulting from exposure to hazardous substances. You can also
contact your community or state health or environmental quality department if you have any more
questions or concerns.

For more information, contact:

Agency for Toxic Substances and Disease Registry
Division of Toxicology
1600 Clifton Road ME, Mailstop E-29
Atlanta, GA 30333
Phone: 404-639-6000

.S. Department of Health and Human Services
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trichloroethylene (TCE)
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Agency for Toxic Substances and Disease Registry

This fact sheet answers the most frequently asked health questions about trichloroethylene. For more
information, you may call 404-639-6000. This fact sheet is one in a series of summaries about
hazardous substances and their health effects. This information is important because this substance
may harm you. The effects of exposure to any hazardous substance depend on the dose, the duration,
how you are exposed, personal traits and habits, and whether other chemicals are present

SUMMARY: Exposure to trichloroethylene happens mostly from breathing workplace
air, breathing contaminated air near waste sites or from consumer products or from
drinking contaminated water. High levels in air can cause dizziness, headaches, and
unconsciousness. Trichloroethylene has been found in at least 791 of 1,300 National
Priorities List sites identified by the Environmental Protection Agency.

What is trichloroethylene?
(Pronounced tri' - klo - ro - eth'i - leen)

Trichloroethylene is an industrial chemical. It is a nonflammable, colorless liquid at room temperature
with a somewhat sweet odor and a sweet, burning taste. Most people can smell it in the air at low levels.
Trade names for trichloroethylene are Triclene and Vitran.

Trichloroethylene was once used as an anesthetic for surgery, but it is now used mainly as a solvent to
remove grease from-metal parts. The automotive and metals industries are the main users. It is also found
in some household products like typewriter correction fluid, paint removers, adhesives, and spot
removers.

What happens to trichloroethylene when it enters the environment?

3 It evaporates to air during grease removal operations.
^ It gets into soil and water from industrial and hazardous waste sites.
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~ From surface water and soil, it quickly evaporates to air
- It does not stick to soil particles, and it moves quickly through the soil to groundwater.
n It breaks down in air in a few weeks, in surface water in days to weeks, more slowly in deep soil,

and not at all in groundwater.
LJ Fish don't store it, but low levels have been found in their body.

How might I be exposed to trichloroethylene?

3 Low exposure to the general public
n Breathing workplace air around metal cleaning operations and solvents
c Ingesting contaminated food or water, or breathing contaminated air around hazardous waste sites
E Breathing indoor air contaminated from consumer products containing trichloroethylene (check

label)

How can trichloroethylene affect my health?

Trichloroethylene mostly affects the nervous system. Exposure to very high levels for short times has
caused unconsciousness and death.

People who breathe moderate levels may have headaches, dizziness, or impaired ability to perform. Most
people can smell it in the air at much lower levels. People vary in their ability to smell, however, so odor
may not always alert you to an unwanted exposure. Skin contact with high levels can cause rashes. Health
effects from long-term exposures have mostly been studied in animals. Animals exposed to moderate
levels had enlarged livers. Higher exposures caused liver and kidney damage. We do not know if these
effects would occur in people.

Children of parents who drank water from a well contaminated with trichloroethylene were born with
more heart problems. Other chemicals, however, were also in the well water. Also, other people who
drank water contaminated with trichloroethylene had normal babies. Therefore, we do not know if
trichloroethylene causes birth defects or affects our ability to reproduce.

How likely is trichloroethylene to cause cancer?

The International Agency for Research on Cancer (IARC) has determined that trichloroethylene is not
classifiable as to its carcinogenicity to humans.

The IARC determination is based on the lack of strong evidence associating cancer in people with
exposure to trichloroethylene and the mixed or flawed results from animal studies. More research is
needed to make a clear determination on trichloroethylene's ability to cause cancer.

Is there a medical test to show whether I've been exposed to trichloroethylene?

Tests can measure trichloroethylene in your breath and breakdown products in urine or blood, but these
tests are not routinely available at your doctor1 s office.

Breath levels can show if you were exposed to large amounts of trichloroethylene. If exposed to low
levels, the test must be performed soon after the exposure. Urine and blood tests can also show if you
have been exposed to large amounts.

One of the breakdown products can be measured in the urine for about 1 week after trichloroethylene
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exposure. Other chemicals have the same breakdown products so the tests are not specific for
trichloroethylene.

Has the federal government made recommendations to protect human health?

The U.S. Environmental Protection Agency (EPA) sets a drinking water standard of 5 parts of
trichloroethylene per one billion parts of water (5 ppb) effective January 9, 1989. The standard is for
community water systems and systems that serve the same 25 or more people for at least 6 months. EPA
requires industries to report spills of 1,000 pounds or more of trichloroethylene. This level may be
reduced to 100 pounds.

The Occupational Safety and Health Administration (OSHA) limits exposure to an average level of
50 parts of trichloroethylene per one million parts of air (50 ppm) for an 8-hour workday, 40-hour
workweek. A level of 200 ppm has been set for a 15-minute average exposure in air any time during the
workday:

Glossary

Carcinogenicity:
Ability to cause cancer.

PPB:
Parts per billion.

PPM:
Parts per million.

References

Agency for Toxic Substances and Disease Registry (ATSDR). 1993. Toxicological profile for
trichloroethylene. Atlanta: U.S. Department of Health and Human Services, Public Health Service.

Agency for Toxic Substances and Disease Registry (ATSDR). 1993. Case studies in environmental
medicine. Trichloroethylene toxicity. Atlanta: U.S. Department of Health and Human Services, Public
Health Service.

Where can I get more information?

ATSDR can tell you where to find occupational and environmental health clinics. Their specialists can
recognize, evaluate, and treat illnesses resulting from exposure to hazardous substances. You can also
contact your community or state health or environmental quality department if you have any more
questions or concerns.

For more information, contact:

Agency for Toxic Substances and Disease Registry
Division of Toxicology
1600 Clifton Road ME, Mailstop E-29
Atlanta, GA 30333
Phone: 404-639-6000
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TOXICITY DATA USED IN ECOLOGICAL ASSESSMENT

Compound Test Organism Endpoint/Duration/EfTecl Source Effect Dose Notes

Volatile*

Acetone
Jcnzene
2-BuIanone
2-Hexanonc
Methylene Chloride
4-Methyl-2-Pentanone
fetrachloroethene

rat
mouse

rat
mouse

rat
rat

mouse

NOAEL, oral intubation, 90 days, liver/kidney damage
NOAEL, oral gavage, 6 days of gest , reproduction
NOAEL, oral in water, 2 generations, reproduction

LD50, oral, mortality
NOAEL, oral in water, 2 years, liver histology

NOAEL, oral gavage, 13 weeks, liver & kidney function
NOAEL, oral gavage, 6 weeks, hepatotoxicity

Opresko, 1996
Opresko, 1996
Opresko, 1996

Lewis, 1992
Opresko, 1996
Opresko, 1996
Opresko, 1996

10 mg/kg BW-day
26 36 mg/kg BW-day
\n\ mg/kg BW-day

2,430 mg/kg BW
585 mg/kg BW-day
25 mg/kg BW-day
1 .4 mg/kg BW-day Value is for 1 , 1 ,2,2-tetrachloroethene

Semi-Volatiles
Acenapthene
Anthracene
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Jenzo(g,h,i)perylene
Jenzo(a)pyrene
his(2-elhylhcxyl)ph(halale
C'hrysene
Diben?(a,h)anthracene
7luroene
-luoranthene
lndeno( 1 ,2,3-cd)pyrene
2-Me(hylnaphthalene
Naphthalene
'henanlhrene
"yrene

mouse
mouse
mouse
mouse
mouse
mouse
mouse
mouse
mouse
mouse
mouse
mouse
mouse
mouse
mouse
mouse
mouse

NOAEL, oral intubation, 10 days of gest., reproduction
NOAEL, oral intubation, 10 days of gest., reproduction
NOAEL, oral intubation, 10 days of gest., reproduction
NOAEL, oral intubation, 10 days of gest., reproduction
NOAEL, oral intubation, 10 days of gest., reproduction
NOAEL, oral intubation, 10 days of gest., reproduction
NOAEL, oral intubation, 10 days of gest , reproduction

NOAEL, diet, 4 weeks, reproduction
NOAKL, oral intubation, 10 days of gest , reproduction
NOAEL, oral intubation, 10 days of gest , reproduction
NOAEL, oral intubation, 10 days of gest , reproduction
NOAEL, oral intubation, 10 days of gest , reproduction
NOAEL, oral intubation, 10 days of gest , reproduction
NOAEL, oral intubation, 10 days of gest , reproduction
NOAEL, oral intubation, 10 days of gest., reproduction
NOAEL, oral intubation, 10 days of gest., reproduction
NOAEL, oral intubation, 10 days of gest , reproduction

Opresko, 1996
Opresko. 19%
Opresko, 1996
Opresko, 1996
Opresko, 1996
Opresko, 1996
Opresko, 1996
Opresko, 1996
Opresko, 1996
Opresko, 1996
Opresko, 1996
Opresko, 1996
Opresko, 1996
Opresko, 1996
Opresko, 1996
Opresko, 1996
Opresko, 1996

1 mg/kg BW-day
1 mg/kg BW-day
1 mg/kg BW-day
1 mg/kg BW-day
1 mg/kg BW-day
1 mg/kg BW-day
1 mg/kg BW-day

18 3 mg/kg BW-day
mg/kg BW-day
mg/kg BW-day
mg/kg BW-day
mg/kg BW-day
mg/kg BW-day
mg/kg BW-day
mg/kg BW-day
mg/kg BW-day
mg/kg BW-day

Value is for ben7o(a)pvrene.
Value is for ben/xHcJpyrene
Value is for benzo(a)pyrcnc.
Value is for benzo(a)pyrene.
Value is for benzo(a)pyrene.
Value is for benzo(a)pyrene.

Value is for ben7i>(a)pyrene
Value is for benw(a)pyrene
Value is for benzo(a)pyrene.
Value is for ben7.o(a)pyrene.
Value is for ben7.o(a)pyrene
Value is for benzo(a)pyrene.
Value is for benzo(a)pyrene.
Value is for benzo(a)pyrene.
Value is for ben/o(a)pyrene.

rtsticidts/rCBs

4,4'-DUE
4,4'-DDD

P.ndrin

PCBs

rat
rat

brown pelican
mouse
mallard
mink
quail

NOAEL, diet, 2 yr, reproduction
NOAEL, diet, 2 yr, reproduction
NOAEL, diet, 5 yr, reproduction

NOAEL, diet, 120 days, reproduction
NOAEL, diet, >200 days, reproduction
NOAEL, diet, 6 months, reproduction
NOAEL, diet, 1 1 weeks, reproduction

Opresko, 1996
Opresko, 1996
Opresko, 1996
Opresko, 1996
Opresko, 1996
lleaton, 1992

Opresko, 1996

0 8 mg/kg UW-day
0 8 mg/kg BW-day

0 00028 mg/kg BW-day
0 092 mg/kg BW-day
03 mg/kg BW-day

0 004 mg/kg BW-day
0 18 mg/kg BW-day

Value is for DOT and its metabolites
Value is for DOT and its metabolites
Value is for DOT and its metabolites.

Value is for Aroclors 1248, 1254 + 1260
Value is for Aroclor 1254
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TOXICITY DATA USED IN ECOLOGICAL ASSESSMENT

Compound Test Organism Endpoint/Duration/Effect Source Effect Dose Notes

norganics
Aluminum

Antimony
Arsenic

iarium

Beryllium
Cadmium

Chromium

Cobalt
Copper

Iron
Lead

Magnesium
vtanganese

Mercury

Nickel

Selenium

Silver
Thallium
Thorium
Uranium

Vanadium

mouse
ringed dove

mouse
mouse
mallard

rat
chicks

rat
mouse
mallard

rat
black duck

rat
mink
chicks

rat
rat

American kestrel
rat
rat

Japanese quail
mouse
mallard

rat
mallard duckling

mouse
mallard
mouse
mouse
mouse
mouse

black duck
rat

mallard

NOAEL, diet, 3 generations, reproduction
NOAEL, diet, 4 months, reproduction

NOAEL, oral in water, lifetime, longevity
NOAEL, diet, 3 generations, reproduction

NOAEL, diet, 128 days, mortality
NOAEL, oral in water, 16 months, growth, hypertension

NOAFL, diet, 4 weeks, mortality
NOAEL, oral in water, lifetime, longevity, weight loss

NOAEL, diet, 2 generations, reproduction
NOAEL, diet, 90 days, reproduction

NOAEL, diet, 90 days and 2 yr, reproduction, longevity
NOAEL, diet, 10 months, reproduction

LD50, oral, mortality
NOAEL, diet, 357 days, reproduction

NOAEL, diet, 10 seeks, growth
LD50, oral, mortality

NOAEL, diet, 3 generations, reproduction
NOAEL, diet, 7 months, reproduction

LD50, oral, mortality
NOAEL, diet, 224 days (gest ), reproduction
NOAEL, diet, 75 days, growth & behavior

NOAEL, diet, 20 months, reproduction
NOAEL, diet, 3 generations, reproduction
NOAEL, diet, 3 generations, reproduction

NOAEL, diet, 90 days, mortality, growth, behavior
NOAEL, oral in water, 3 generations, reproduction

NOAEL, diet, 78 days, reproduction
LD50, oral, mortality

NOAEL, oral in water, 60 days, reproduction
LDSO, oral, mortality

NOAEL, oral intub , 60 days + reprod , reproduction
NOAEL, diet, 6 wks, mortality, body wgt, blood chem, liv & kidney

NOAEL, oral intubation, 60 days + gest , deliv. and lact , reproduction
NOAEL, diet, 12 weeks, mortality, body weight, blood chemistry

Oprcsko, 1996

Opresko, 1996
Opresko, 1996
Oprcsko, 1996
Opresko, 1996
Opresko, 1996
Opresko, 1996
Opresko, 1996
Opresko, 1996
Opresko, 1996
Opresko, 1996
Opresko, 1996

Clement Assoc, I98S
Opresko, 1996
Opresko, 1996

Jorgensen, 1991
Opresko, 1996
Opresko, 1996

Jorgensen, 1991
Opresko, 1996
Opresko, 1996
Oprcsko, 1996
Opresko, 1996
Opresko, 1996
Opresko, 1996
Oprcsko, 1996
Opresko, 1996
Uwis, 1992

Opresko, 1996
Lewis, 1992

Opresko, 1996
Opresko, 1996
Opresko, 1996
Opresko, 1996

1 93 mg/kg »W-day
1 1 1 4 mg/kg BW-day
0 125 mg/kg BW-day
0 126 mg/kg BW-day
5 135 mg/kg BW-day
5 06 mg/kg BW-day

20 826 mg/kg BW-day
0 66 mg/kg BW-day

0191 3 mg/kg BW-day
1 45 mg/kg BW-day
2737 mg/kg BW-day

1 mg/kg BW-day
1,500 mg/kg BW

II. 71 mg/kg BW-day
3321 mg/kg BW-day

900 mg/kg BW
8 mg/kg BW-day

3 85 mg/kg BW-day
2800 mg/kg BW

88 mg/kg BW-day
977 mg/kg BW-day
13 2 mg/kg BW-day

0.0064 mg/kg BW-day
40 mg/kg HW-day

77 4 mg/kg BW-day
0075 mg/kg BW-day

0 5 mg/kg BW-day
100 mg/kg BW

0 0074 mg/kg BW-day
1,760 mg/kg BW

3 07 mg/kg BW-day
16 mg/kg BW-day

021 mg/kg BW-day
1 1 38 mg/kg BW-day

Value is for AICI,
Value is for AI^SO,),

Value is for Antimony Potassium Tartrate
Value is for Arsenite (As")

Value is for Sodium Arsenile (51 35% As")
Value is for Barium Chloride

Value is for Barium Hydroxide

Value is for the soluble salt.
Value is for Cadmium Chloride

Value is for Cr'3 as Cr2O3 (68 .42% Cr)
Value is for Cr" as CrK(SO«)2

Value is for Copper Sulfate
Value is for Copper Oxide

Value is for 3-chloridc
Value is for Lead Acetate
Value is for metallic lead

Value is for Magnesium Chloride.
Value is for Manganese Oxide
Value is for Manganese Oxide
Value is for Mercuric Sulfide

Value is for Methyl Mercury Dicyandiamide
Value is for Nickel Sulfate Hexahydrate

Value is for Nickel Sulfate
Value is for Selenate (SeO«)
Value is for Sodium Selanite
Value is for colloidal Silver
Value is for Thallium Sulfate

Value is for Thorium (IV) Nitrate
Value is for Uranyl Acetate.

Value is for depleted metallic Uranium
Value is for Sodium Mctavanadate (NaVO,, 41 78% V)

Value is for Vanadyl Sulfate ||
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Compound

Zinc

Cyanide

Test Organism

rat
mallard

rat

Endpoint/Duration/EfTect

NOAHL, diet, 16 days of gest , reproduction
NOAEL, diet, 60 days, mortality, body weight & blood chemistry

NOAEL, diet, during gest , reproduction

Source

Opresko, 1996
Opresko, 1996
Opresko, 1996

Effect Dose

l60mg/kgBW-day
3 mg/kg BW-day

68 7 mg/kg BW-day

Notes

Value is for Zinc Oxide
Value is for Zinc Carbonate.

Value is for Potassium Cyanide

TOXICITY DATA USED IN ECOLOGICAL ASSESSMENT

References:

Clement Associates, 1985. Chemical. Physical, and Bioloeical Properties of Compounds Present at Hazardous Waste Sites Arlington, VA

lleaton, S.N, 1992 Effects on Reproduction of Ranch Mink Fed Carp from Saginaw Bay. Michigan A thesis submitted to Michigan State University, Department of Animal Science.

lorgensen, S.E., S.N. Nielsen and LA. Jorgensen, 1991. Handbook of Ecological Parameters and Ecotoxicologv. Elsevier. New York, NY.

Lewis, RJ. Sr, 1992. Sax's Dangerous Properties of Industrial Materials. Eighth Edition. Van Nostrand Reinhold New York, NY.

Opresko, DM, BE Sample and G.W.Suter, 1994. lexicological Benchmarks for Wildlife: 1994 Revision ES/ERATM-86/RI Oak Ridsge National Laboratory Oak Ridge, TN.

UJ
Oto
00
H1

O\

8001-202 Page 3 App7b2 9/30/97



Appendix P-2

Toxicity Profiles for COPC: Ecological Assessment

302817



ACETONE

Fate and Transport

Acetone has a high vapor pressure and therefore would be expected to volatilize readily, but because
of its high water solubility, volatilization is probably limited. Once in the atmosphere, it is apparently oxidized.
Acetone has a low octanol/water partition coefficient and therefore is probably not readily adsorbed.
Biodegradation is probably important in determining the fate of acetone in the environment because of its
aliphatic nature (Clement Associates 1985).

Toxicity

The toxicity of acetone to aquatic organisms is low. The LCjo value for sunfish was reported to be
14.2 g/1, and the threshold concentraiton for immobilization ofDaphnia magna was reported to be over 9 g/1
(Clement Associates 1985). Acetone is also of low acute toxicity in rats. LD^ values range from 1.34 - 9.57
g/kg for various age groups (Fawell and Hunt 1988). An oral LDjo for acetone in rats was reported as 8.46
g/kg (Fawell and Hunt 1988).

ALUMINUM___________________________________________________

Fate and Transport

Aluminum is often taken up and concentrated in root tissue. According to the Draft Toxicological
Profile for Aluminum (ATSDR 1991), it is unclear to what extent aluminum is taken up into root food crops
and leafy vegetables, however, it is not bioconcentrated in plants. In addition, aluminum is not expected to
biomagnify in terrestrial food chains.

The potential for accumulation of aluminum has been studied in several aquatic species.
Bioconcentrarion of aluminum in fish is a function of the water quality. Brook trout have been shown to
accumulate slightly more aluminum as pH levels increase. In smallmouth bass, aluminum accumulation was
higher in gill tissues than other tissues. Aluminum concentrations were also highest in the gill tissues and
lowest in the muscles of rainbow trout. No information was found on the biomagnification of aluminum in
aquatic food chains.

Toxicity

Most studies of the health effects of aluminum to animals involved oral and inhalation exposure. Few
studies are available regarding respiratory effects in animals. Two studies that involved exposure of rats,
guinea pigs and hamsters to aluminum chlorohydrate, reported reactions similar to that of dust exposure,
sometimes accompanied by pneumonia.

According to the Draft Toxicological Profile for Aluminum (ATSDR 1991), the effects of aluminum
on the development of laboratory animals are controversial. Some studies show decreases in pup growth and
neurological development, while others do not. In mice, aluminum chloride has not been shown to produce
adverse effects in pups, when administered during gestation. However, aluminum lactate in food during
gestation produced weight decreases and lowered birth weights in pups, but it was difficult to determine
whether these effects were permanent Studies on pups that were exposed to aluminum after they were bom
also have mixed results. Aluminum is fatal to laboratory animals (rats, mice) only at very high doses.
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ANTIMONY

Fate and Transport

Antimony exists in a variety of chemical forms. It is found in any of four valence states (-3, 0, +3 or
+5). It is present as the soluble oxide or antimonite (+3) salt in most natural waters. In reducing environments,
volatile stibine (SbH3) may be formed. Stibine is a gas at room temperature, and it is quite soluble in water.
However, it is not stable in aerobic waters or air and is oxidized to form Sb2O3. The formation of stibine in
bed sediments, which usually provide a reducing environment, may offer a mechanism for remobilization of
antimony previously removed from solution. The extent to which sorption reduces the aqueous transport of
antimony is unknown, but it is clear that sorption to clays and minerals is normally the most important
mechanism resulting in the removal of antimony from solution. It is likely that most species of antimony in
natural waters are soluble and quite mobile and are eventually transported in solution to the oceans.
Bioaccumulation appears to be only a minor fate process for antimony (Clement Associates, 1985).

Toxicity

The toxicity of different antimony compounds varies. The metal is inert, and substances such as
antimony potassium tartrate have been used medicinally for centuries; but the volatile stibine is extremely
toxic. Antimony is absorbed slowly from the gastrointestinal tract, and many antimony compounds are
gastrointestinal irritants. Laboratory tests of rats and mice indicate that antimony in drinking water may
significantly reduce the animals' life spans (Clayton et al., 1994). Although oral feeding studies in rodents have
not shown an increase in tumors, some short-term studies suggest a possible basis for tumor induction (Clayton
etal., 1994).

The available data for antimony indicate that acute and chronic toxicity to freshwater aquatic life
occur at concentrations as low as 9,000 and 1,600 ug/1, respectively, and would occur at lower concentrations
among species that are more sensitive than those tested. Toxicity to algae occurs at concentrations as low as
610 ug/1 (USEPA, 1986). Biological effects have been noted in sediments with mean antimony concentrations
as low as about 2 mg/kg (NOAA, 1991).

Antimony is non-essential to plants but can be readily taken up by roots when in soluble forms in soil.
It therefore has the potential to act as a significant plant contaminant in industrial areas (Jones et al., 1990).
Phytotoxic levels of antimony have been given as 5-10 mg/kg in plant tissue. Antimony toxicity to plants has
been described as moderate, although there are no reported environmental cases (Jones et al., 1990).
Radiological assessments of the translocation of antimony in plants show that this compound is preferentially
located in older leaf tissue, lower stems and particularly roots (Jones et al., 1990).

ARSENIC_____________________________________________________

Fate and Transport

The chemistry of arsenic in water is complex and the form present in solution is dependent on such
environmental conditions as Eh, pH, organic content, suspended solids, and sediment. Arsenic is generally
quite mobile in the environment (Clement Associates 1985). In the aquatic environment, volatilization is
important when biological activity or highly reducing conditions produce arsine or methylarsemcs. Sorption
by the sediment is an important fate for the chemical. Arsenic is metabolized to organic arsenicals by a number
of organisms.

Toxicity
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The relative toxicities of the various forms of arsenic apparently vary from species to species. Various
inorganic forms of arsenic appear to have similar levels of toxicity; they all seem to be much more toxic than
organic forms. Acute toxicity to adult fresh water animals occurs at levels of arsenic tnoxide as low as 812
ug/1 and at levels as low as 40 ug/1 in early life stages of aquatic organisms (USEPA 1986). Sensitive aquatic
species were damaged at water concentrations of 19 to 48 ug/1,120 mg As/kg diet, or (in the case of freshwater
fish) tissue residues greater than 1.3 mg/kg fresh weight (Eisler 1988). Arsenic toxicity does not appear to
increase greatly with chronic exposure, and it does not seem that arsenic is bioconcentrated to a great degree
(USEPA 1986).

Arsenic compounds cause chromosome damage in animals, and humans exposed to arsenic
compounds have been reported to have an elevated incidence of chromosome aberrations. Arsenic compounds
have been reported to be teratogenic, fetotoxic, and embryotoxic in several laboratory animal species, including
chick embryos, hamsters, rats and mice (USEPA 1984). Episodes of arsenic poisoning are either acute or
subacute. Single oral doses of arsenicals fatal to 50 percent of sensitive species tested ranged from 17 to 48
mg/kg body weight in birds and from 2.5 to 33 mg/kg body weight in mammals. Susceptible species of
mammals were adaversely affected at chronic doses of 1 to 10 mg AS/kg body weight, or 50 mg As/kg diet
(Eisler 1988). Adverse effects to crops and vegetation were recorded at 3 to 28 mg of water soluble As/1
(equivalent to about 25 to 85 mg total As/kg soil) and at atmospheric concentrations greater than 3.9 ug As/m3

(Eisler 1988).

BARIUM_________________________________________________________

Fate and Transport

Barium is likely to precipitate out of solution as an insoluble salt in aquatic media. Waterbome
barium can also adsorb to suspended paniculate matter. Sedimentation of suspended solids removes a large
portion of the barium from surface water. The uptake of barium by fish and marine organisms is another
removal mechanism; barium levels in sea water range from 2 to 63 mg/1 with a mean concentration of about
13 mg/1. According to the Draft Toxicological Profile for Barium (ATSDR 1990), this compound was found
to bioconcentrate in marine plants by a factor of 1,000 times the level present in water. BCFs of marine
animals, plankton, and in brown algae of 100, 120, and 260, respectively, have also been reported.

In soils, barium may be taken up by vegetation or transported through soil with precipitation,
however, this transport pathway has not been comprehensively studied. Relative to the amount of barium
found in soils, little is bioconcentrated by plants. Barium is not very mobile in soil systems, and the rate of its
transportation depends on soil material, such as high capacity and calcium carbonate. Barium is more mobile
and is more likely to be leached from soils in the presence of chloride due to the increased solubility of barium
chloride. The mobility of this compound in soil is reduced by the precipitation of barium carbonate and
sulfate.

Toxicity

Barium has been associated with several adverse effects in experimental animals. The cardiovascular
system may be one of the primary targets of barium toxicity. Exposure of animals to barium has also been
associated with respiratory, gastrointestinal, musculoskeletal, neurological, developmental and reproductive
effects. Most studies with experimental animals were performed with rats and mice. Reduced life span was
observed in chronic oral studies with mice, and acute parenteral administration of barium compounds to
animals has resulted in paralysis of the respiratory muscles. Similar effects have been shown in animals in
cases of acute inhalation and ingestion.

BERYLLIUM
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Fate and Transport

Most common beryllium compounds are readily soluble in water. However, in water, soluble
beryllium salts are hydrolyzed to form beryllium hydroxide. The solubility of beryllium hydroxide is quite
low (2 mg/1) in the pH range of most natural waters. Formation of hydrated complexes may increase the
solubility of beryllium somewhat, especially at higher pH where polynuclear hydroxide complexes may form.
It is probable, however, that in most natural aquatic environments beryllium is present in paniculate rather than
dissolved form (Clement Associates, 1985). Based on its geochemical similarity to aluminum, beryllium is
expected to be adsorbed onto clay mineral surfaces at low pH and to be complexed into some insoluble
compounds at high pH. In most natural environments, beryllium is likely to be present in sorbed or
precipitated, rather than dissolved, form (Clement Associates, 1985).

Beryllium may be accumulated to a slight extent by aquatic organisms. A bioconcentration factor of
19 with a half-life of one day in the whole body is reported for the bluegill. Although it has a low solubility
in water, it is possible that benthos could accumulate beryllium from sediment and thereby transfer the metal
to higher organisms via the food chain. However, there is no evidence for food chain magnification (Clement
Associates, 1985). Beryllium is apparently easily taken up by plants when it occurs in soluble forms in soils
(Kabata-Pendias, 1984).

Toxicity

Data for several freshwater fish species indicate that the acute toxicity of beryllium decreases by about
two orders of magnitude with an increase in hardness from about 20 to 400 mg/1 calcium carbonate. For
example, acute values for the fathead minnow range from 150 to 20,000 ug/1 over this range of harness. There
does not appear to be much variation in seneitiviey among the fish species tested at similar levels of hardness.
Acute and chronic values for the invertebrate Daphnia magna in the same test water (hardness equal to 220
mg/1) were reported to be 2,500 and 5.3 jig/1, respectively, indicating a very large difference between acute and
chronic toxicity (Clement Associates, 1985).

Some toxicity due to beryllium has been seen in domestic animals. One of the earliest observed
effects of beryllium toxicity was the development of rachitic bone changes after the addition of soluble
beryllium salts to the diet of poultry and livestock. Approximately 0.125% beryllium carbonate in the food
or water is required to produce a mild case (Clement Associates, 1985).

The toxicity of beryllium to plants has been frequently reported. Toxic beryllium concentrations in
mature leaves range most often from 10 to 50 ppm (DW). This range is highly variable for each plant species
and growth condition. Relatively low beryllium concentrations in solution, ranging from 2 to 16 ppm is highly
toxic to plants. Beryllium is known to inhibit the germination of seeds and the uptake of Ca and Mg by roots,
to have diverse effects on P absorption, and to degrade some proteins and enzymes (Kabata-Pendias, 1984).

BENZENE____________________________________________________

Fate and Transport

The volatility and solubility of benzene are the properties with the greatest influence on the
environmental transport of this compound. Benzene has a fairly high solubility rate in water and is considered
to be a high volatility chemical with a vapor pressure of 95mm Hg at 25 "C. Benzene sorption onto sediments
and suspended solids cannot be established based on the reviewed literature, although there is evidence of
biodegradation at low concentrations by aquatic microorganisms. The rate of biodegradation is enhanced when
other hydrocarbons are present.
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Toxicity
Acute toxicity to freshwater aquatic life occurs at concentrations as low as 5,300 mg/L. According

to an Ambient Water Quality Criteria document for benzene (USEPA, 1980), the solubility and volatile nature
of benzene indicate possible environmental mobility. Some data indicate that unique acute effects may occur
at concentrations as low as 700 mg/L. Two freshwater invertebrate species (Daphnia rnagna and Daphnia
pulexl have acute values of 380,000 ug/L and 300,000 ug/L with 48-hour effect concentrations of 203,000
ug/L to 620,000 ug/L. Six freshwater fish species have been tested with benzene; the 96-hour LC50 values
ranged from 5300 ug/L for the rainbow trout to 386,000 ug/L for the mosquito fish. The algal species
Chlorella vulgaris has shown a 50% reduction in cell numbers after 48 hours at concentrations of 525,000 mg/L
(USEPA, 1980).

BIS (2-ETHYLHEXYL) PHTHALATE____________________________________

Fate and Transport

Bis (2-ethylhexyl) phthalate is readily adsorbed onto participates, but it tends to be lipophilic, so
bioaccumulation is considered an important fate process for this compound. Accumulation has been shown
to occur at a rate of 350 to 3,900 times the concentration in water after seven days (USEPA 1979). Aquatic
organisms are more apt to concentrate phthalates than warm blooded animals since cold blooded animals
metabolize phthalates more slowly than warm blooded ones. It is biodegraded under most conditions, and can
be metabolized by multicellular organisms. However, bis (2-ethylhexyl) phthalate is considered to be one of
the least biodegradable phthalate esters (Mathur 1974, cited in USEPA 1979).

Toxicity

Acute median effect values range from 1,000 to 11,100 ug/1 for the freshwater cladoceran Daphnia
rnagna. The LCjo values for the midge, scud, and bluegill all exceeded the highest concentrations tested, which
were 18,000, 32,000 and 770,000 ng/1, respectively. As these values are greater than the water solubility of
the chemical, it is unlikely that bis (2-ethylhexyl) phthalate will be acutely toxic to organisms in natural waters.
In a chronic toxicity test with Daphnia rnagna. significant reproductive impairment was found at the lowest
concentration tested, 3 ug/1. A chronic toxicity value of 8.4 ug/1 was reported for the rainbow trout. Reported
bioconcentration factors in fish and invertebrates range from 14 to 2,680 (Clement Associates 1985).

2-BUTANONE__________________________________________________

Fate and Transport

This compound, also known as methyl ethyl ketone (MEK), is generally absent from the ambient air.
If is is released into the soil it will partially evaporate into the atmosphere from near surface soil. MEK may
degrade slowly in soil after a long acclimation period and may, therefore, leach into the groundwater.
However, it will not significantly hydrolyze in soil or water under normal environmental conditions. If
released into the water, MEK will be lost by evaporation or be slowly biodegraded. MEK will not adsorb to
sediment or bioconcentrate in aquatic organisms. It biodegrades slowly in both fresh and salt water.

Toxicity

Only limited information is available on the toxicity of MEK to wildlife. LC50 concentrations for
two freshwater fishes were around 5,600 ug/1. MEK was toxic to brine shrimp at LC50 levels of 1,950 mg/1
(Clement Associates, 1985). In animals, short-term studies suggest that MEK is of low oral toxicity. The
LD50 of MEK in the rat has been reported to be between 2,700 and 5,530 mg/kg (Fawell and Hunt, 1988).
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CADMIUM

Fate and Transport

Cadmium is relatively mobile in the aquatic environment compared to other heavy metals . It is
removed from aqueous media by complexing with organic materials and subsequently being adsorbed to the
sediment. It appears that cadmium moves slowly through soil, but only limited information on soil transport
is available (Clement Associates 1985).

Cadmium is strongly accumulated by all organisms, both through food and water. Cadmium
accumulates in fresh water and marine organisms at concentrations hundreds to thousands of times higher than
it does in the water itself. Bioconcentration of cadmium by aquatic organisms is a well-known phenomenon.
Bioconcentration factors are about 1,000 for fresh water and marine plants and about 3,000 for fresh water and
marine fish. The cadmium content of fish in general ranges from 1 to 50 ng/g and that of shellfish (e.g.,
mussels, scallops, and oysters) typically is between 100 to 1,000 ng/g.

Toxicity

Fresh water acute values for cadmium are available for species in 44 genera and range from 1.0 ng/1
for rainbow trout to 28,000 ng/1 for a mayfly. The antagonistic effect of hardness on acute toxicity has been
demonstrated with five aquatic species. Chronic tests have been conducted on cadmium with 12 freshwater
fish species and 4 invertebrate species with chronic values ranging from 0.15 jig/1 for Daphnia magna to 156
Hg/1 for the Atlantic salmon (USEPA 1986).

Freshwater aquatic plants are affected by cadmium at concentrations ranging from 2 to 7,400 ug/1.
These values are in the same range as the acute toxicity values for fish and invertebrate species, and are
considerably above the chronic values. Bioconcentration factors (BCFs) for cadmium in fresh water range
from 164 to 4,190 for invertebrates and from 3 to 2,213 for fishes (USEPA 1986).

Mammals and birds are comparatively resistant to the biocidal properties of cadmium. The lowest
oral doses producing death in rats and guinea pigs ranged from 150 to 250 mg Cd/kg body weight. Although
mallards and chickens tolerated 200 mg/kg of cadmium in diets for protracted periods, kidney cadmium
exceeded 130 mg/kg fresh weight under this regimen, a concentration considered life-threatening to some
organisms (Eisler 1985).

Symptoms of chronic cadmium toxicity include growth retardation, impaired kidney function, poor
reproductive capacity, hypertension, tumor formation, hepatic dysfunction, poor lactation, and lowered
hematocrit levels. Teratogenic effects are noticed in offspring when pregnant animals are exposed to chronic
toxic doses of cadmium. Carcinogenicity of cadmium in animals has been well established by parenteral
administration, although cadmium is not carcinogenic by the oral route (Luckey et al. 1977).

CARBAZOLE__________________________________________________

Carbazole has a log octanol/water partition coefficient of 3.29 and is therefore expected to have
moderate to low mobility in soil or sediment and moderate to extensive adsorption to suspended solids. A
bioaccumulation coefficient of 115 (wet weight) was determined with Daphnia pulex (Verschueren, 1983),
indicating that this chemical should not bioaccumulate significantly in aquatic organisms. Acute oral toxicity
for the laboratory rat was found to occur at 500 mg/kg (Lewis, 1992).

CHROMIUM__________________________________________________
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Fate and Transport

Hexavalent chromium is quite soluble, existing in solution as a component of a complex anion. It is
not sorbed to any significant degree by clays or hydrous metal oxides. The anionic form varies according to
pH and may be a chromate, hydrochromate or dichromate. Because all anionic forms are so soluble, they are
quite mobile in the aquatic environment Chromium (VI) is efficiently removed by activated carbon and thus
may have some affinity for organic materials in natural water. Most chromium (HI) in the aquatic environment
is hydrolyzed and precipitates as chromium hydroxide. Sorprion to sediments and bioaccumulation will
remove much of the remaining chromium (HI) from solution. Chromium (III) is adsorbed only weakly to
inorganic materials. Chromium (IE) and chromium (VI) are readily interconvertible in nature depending on
microenvironmental conditions such as pH, hardness, and the types of other compounds present (Clement
Associates 1985).

Chromium (IE) tends to be adsorbed strongly onto clay particles and organic paniculate matter, but
can be mobilized if it is complexed with organic molecules. Hexavalent compounds are not strongly adsorbed
by soil components and chromium (VI) is mobile in groundwater. Chromium (VI) is quickly reduced to
chromium (III) in poorly drained soils having a high content of organic matter. Chromium (VI) of natural
origin is rarely found in soils (Clement Associates 1985).

Toiiciry

Acute toxicity values for chromium (VI) are available for freshwater animal species in 27 genera and
range from 23.07 ug/1 for a cladoceran to 1,870,000 ug/1 for a stonefly. All five tested species of daphnids are
especially sensitive. The few data that are available indicate that the acute toxicity of chromium (VI) decreases
as hardness and pH increase (USEPA 1986).

Acute values for chromium (HI) are available for 20 freshwater animal species in 18 genera ranging
from 2,221 pg/1 for a mayfly to 71,060 ng/1 for caddisfly. Hardness has a significant influence on toxicity,
with chromium (III) being more toxic in soft water (USEPA 1986).

The chronic value for chromium (VI) for both rainbow trout and brook trout is 264.6 fjg/1, which is
much lower than the chronic value of 1,987 ug/1 for the fathead minnow. In three chronic tests, a temporary
reduction in growth occurred at low concentrations. Six chronic tests with five species of daphnids gave
chronic values that range from <2.5 to 40 ug/1. Except for the fathead minnow, all the chronic tests were
conducted in soft water. Green algae are quite sensitive to chromium (VI). The bioconccntration factor
obtained with rainbow trout is less than 3. Growth of chinook salmon was reduced at a measured concentration
of 16 ug/1 (USEPA 1986).

A life-cycle test for chromium (HI) with Daphnia magna in soft water gave a chronic value of 66 pg/l.
In a comparable test in hard water the lowest test concentration of 44 ug/1 inhibited reproduction of Daphnia
magna, but this effect may have resulted from ingested precipitated chromium. In a life-cycle test with the
fathead minnow in hard water the chronic value was 1,025 ug/1. Toxicity data are available for only two
freshwater plant species. A concentration of 9,900 ug/1 inhibited growth of roots of Eurasian watermilfoil.
A freshwater green alga was affected by a concentration of 397 ng/1 in soft water. No bioconcentration factor
has been measured for chromium (III) with freshwater organisms (USEPA 1986).

Chromium is essential for regulating carbohydrate metabolism in mammals. Chromium deficiency
has been described in rats, guinea pigs, and squirrell monkey; signs include reduced growth, decreased life
span, elevated serum cholesterol, increased formation of aortic plaques, and signs resembling those of diabetes
mellitus. Chromium has proved effective in counteracting the deleterious effects of cadmium in rats and of
vanadium in chickens. It is beneficial but not essential to growth in higher plants. Residues in plants seldom
exceed a few parts per million, except in plants living on infertile serpentine soils containing high Cr
concentrations, or grown on soils smended with sewage sludge. Plants with elevated Cr residues show no toxic
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effects, although concentrations in excess of 1 ppm in the aqueous medium may inhibit germination of the seed
and growth of roots and shoots (Eisler 1986).

Among warm-blooded organisms, hexavalent chromium was fatal to dogs in 3 months at 100 mg/kg
in their food and killed most mammalian experimental animals at injected doses of 1 to 5 mg Cr/kg body
weight, but had no measurable effect on chickens at dietary levels of 100 mg/kg or a 32-day period. Trivalent
chromium compounds were generally less toxic than hexavalent chromium compounds, but significant
differences may occur in uptake of anionic and cationic Cr (III) species, and this difference may affect survival
(Eisler 1986). For birds and mammals, dietary levels of 10.0 mg Cr+3/kg adversely affected young black
ducks, and 5.1 mg Dr+6/kg in food and water of mice was associated with elevated tissue residues. Available
evidence suggests that organs and tissues offish and wildlife that contain greater than 4.0 mg total Cr/kg dry
weight should be viewed as presumptive evidence of Cr contamination (Eisler 1986).

COBALT_____________________________________________________

Fate and Transport

Very little cobalt appears to occur in soluble form in natural aquatic systems. The most important
control on mobility of cobalt in aquatic and terrestrial systems is probably adsorption to the clay minerals and
hydrous oxides of iron, manganese and aluminum that are often present in the clay fractions of sediments and
soils. The principal factors controlling adsorption and desorption processes are pH, Eh, and the concentrations
of cobalt and competing compounds. Small amounts of cobalt may be solubilized by bacteriological activity.
Photolysis, volatilization and biotransformation are not important environmental fate processes for cobalt
(Clement Associates 1985).

Cobalt is an essential element and can be accumulated by plants and animals, though generally not
to excessive concentrations. This compound has been found to be essential for both blue-green algae and
microorganisms in nitrogen fixation. It is not clear, however, whether cobalt is essential for higher plants,
although there has been some evidence of a favorable effect on plant growth. It has also been recognized as
a component of a precursor of vitamin B,2 for ruminant animals (Kabata-Pendias 1984).

Toiicity

Little information regarding toxic effects of exposure to cobalt or cobalt compounds is available.
Acute cobalt toxicity is seen in chickens at 50 mg/kg in the diet (approximately 3 mg/kg of body weight) per
day and in sheep at 6 mg/kg of body weight per day. In sheep, daily doses of 3 mg/kg of body weight, which
is about 1,000 times the normal daily intake of cobalt, do not produce harmful effects, even after several weeks.
The oral LDM value for cobalt is 1,500 mg/kg in the rat The oral LDK values for a variety of inorganic cobalt
compounds range from about 150 mg/kg for cobalt fluoride to 503 mg/kg for cobalt acetate (Clement
Associates 1985).

COPPER_____________________________________________________

Fate and Transport

Copper has two oxidation states, +1 (cuprous) and +2 (cupric). Cuprous copper is unstable in aerated
water over the pH range of most natural waters (6 to 8) and oxidizes to the cupric state. Several processes
determine the fate of copper in the aquatic environment: formation of complexes, especially with humic
substances; sorption to hydrous metal oxides, clays, and organic materials; and bioaccumulation. Copper has
a strong affinity for hydrous iron and manganese oxides, clays, carbonate minerals, and organic matter.
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Sorption to these materials, both suspended in the water column and in the sediment, results in relative
enrichment of the solid phase and reduction in dissolved levels (Clement Associates 1985).

Because many copper compounds and complexes are readily soluble, copper is among the more
mobile heavy metals in soil and other surface environments. The major process that limits the environmental
mobility of copper is adsorption to organic matter, clays and other materials (Clement Associates 1985).

The bioconcentration factor (BCF) of copper in fish obtained in various field studies is 10-100
indicating a low potential for bioconcentration. The BCF is higher in molluscs, such as oysters, where it may
reach 30,000. However, abundant evidence has shown that there is no biomagnification in the food chain.
Studies have been performed on bottom-feeding fish such as suckers and bullheads, as well as on herbivorous,
omnivorous and carnivorous animals.

Toiicity

Acute toxicity data are available for species in 41 genera of freshwater animals. At a hardness of 50
mg/1, the genera range in sensitivity from 16.74 ug/1 for the squawfish, Ptychocheilus, to 10,240 ug/1 for the
stonefly, Acroneuria. Data for eight aquatic species indicate that acute toxicity decreases as hardness increases.
Additional data for several species indicate that toxicity also decreases with increases in alkalinity and total
organic carbon (USEPA 1986).

Chronic values are available for 15 freshwater species and range from 3.873 ng/1 for brook trout to
60.36 ug/1 for northern pike. Fish and invertebrate species seem to be about equally sensitive to the chronic
toxicity of copper. Toxicity tests have been conducted on copper with a wide range of freshwater plants and
the sensitivities are similar to those of animals. Copper does not appear to bioconcentrate very much in the
edible portion of freshwater aquatic species (USEPA 1986).

Sheep are very susceptible to copper toxicosis, and poisoning may be acute or chronic. The toxic dose
is about 200 mg/kg. Copper intake of 1.5 g/day for 30 days is known to be fatal for many breeds of sheep.
Swine develop copper poisoning at levels of 250 mg/kg in the diet unless zinc and iron levels are increased.
Cattle are much more resistant to copper than sheep or swine (Clement Associates 1985).

CYANIDE_______________________________________________________

Fate and Transport

The transport and fate of cyanide in the environment is dependent on the chemical compound
containing the cyanide. Most free cyanide will be hydrogen cyanide (HCN) in aquatic environments and will
probably evaporate, although biodegradation is another possible fate process. Metal cyanides are generally
insoluble and for that reason will accumulate in the sediment. Sorption occurs but is not considered an
important transport or fate process. Cyanides move rather freely in soils but biodegradation would probably
significantly decrease the amount present in the groundwater. Volatilization of HCN and nitriles may occur
from soil surfaces (Clement Associates, 1985).

Toxicity

Hydrogen cyanide and its simple salts are highly toxic following acute exposure by humans,
experimental animals, and both aquatic and terrestrial wildlife. Data on the acute toxicity of free cyanide (the
sum of cyanide present as HCN and CN-, expressed as CN) are available for a wide variety of freshwater
species that are involved in diverse community functions. The acute sensitivities ranged from 44.73 ugA to
2,490 ng/1, but all of the species with acute sensitivities above 400 ng/1 were invertebrataes. A long-term
survival, and a partial and life-cycle test with fish gave chronic values of 13.57, 7.849, and 16.39 ug/1,
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respectively. Chronic values for two freshwater invertebrate species were 18.33 and 34.06 ug/1. Freshwater
plants were affected at cyanide concentrations ranging from 30 ug/1 to 26,000 ug/1 (USEPA, 1986).

4'4'- DPT, 4,4'- ODD and 4,4'-DDE______________________________________

Fate and Transport

Volatilization of DOT and DDE is known to account for considerable losses of these compounds from
soil surfaces and water (ATSDR 1989). The tendency of ODD to volatilize is approximately three times less
than that of DDT or DDE. Studies of the air and water partition coefficient of DDE indicate that it will
volatilize from sea water 10 to 20 times faster than from freshwater. Residues are removed from the
atmosphere by precipitation, diffusion into large bodies of water, and chemical transformation. When DDT
is released to water, it quickly adsorbs to particles, and it is subject to sedimentation, or may bioconcentrate
in microorganisms and can become part of the food chain.

Under simulated atmospheric conditions, DDE decomposes to form carbon dioxide and hydrochloric
acid. Due to the prolonged half-life of DDE, average levels of DDT are expected to decline slowly while the
ratio of DDE to DDT is expected to increase. Estimates of the half-life for DDT biodegraded in soil range
from 2 to >15 years.

DDT, DDE and DDD are highly hpid soluble, and have extremely long half-lives. These properties
lead to bioaccumulation through higher levels of the food chain. DDT stored in the fat is at least largely
inactive since a greater total dose may be stored in an experimental animal than is sufficient as a lethal dose
for the same animal given at one time. DDT and its metabolites may be transported from one medium to
another by the processes of solubilization, adsorption, bioaccumulation, or volatilization. Studies of DDT
transformations in soils indicate prolonged persistence, and during these extended periods of time, these
compounds undergo extensive adsorption to soil particles. DDT, DDD and DDE are only slightly soluble in
water, and they do not tend to leach to groundwater.

Toiicity

No information was found on the health effects in animals following inhalation exposure to DDT,
DDD and DDE. Genotoxicity studies of DDT and DDE In Vitro, resulted in gene mutation and mitotic gene
conversion in certain fungal and plant cells. These studies resulted in chromosomal aberrations in mammalian
cells of the Chinese hamster and kangaroo rat, gene mutation in the Chinese hamster, rat and mouse, and DNA
damage in the rat, mouse and hamster.

Animal health effects from eating DDT, DDD or DDE have ranged from developmental effects in
rabbits and death in rats, to immunological effects in rabbits and liver and renal effects in rats. DDT, DDD,
DDE and the other persistent organochlorine pesticides are primarily responsible for the great decrease in the
reproductive capabilities and consequently in die populations offish-eating birds, such as the bald eagle, brown
pelican and osprey. DDT has also been shown to decrease the populations of numerous other species of
waterbirds, raptors and passerines significantly (Clement Associates 1985). Reported health effects from
drinking these compounds are not known.

DIBENZOFURAN___________________________________________________

The ethers, such as dibenzofuran, have a wide range of industrial applications, though they are
particularly uselful as solvents and fragrances. Very little toxicological information is available for this group
of chemicals. The only ether of this group for which there is a significant amount of toxicological information
is dioxane. Although this compound does cause injury to the liver and kidney at high doses, the most
important toxicological finding is its carcinogenic activity in rats. For ethers, it would appear that as the
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aliphatic chain length increases and the volatility decreases, their toxic potential tends to decrease. The
principal target organs for toxicity of dioxane are the liver and kidney (Fawell and Hunt, 1988).

ENDRIN_____________________________________________________

Fate and Transport

Endrin is tightly bound to and relatively immobile in soil. If endhn is released to soil, it will be
expected to persist for extremely long periods of time (up to 14 years or more) (Howard 1991). However,
compared with other more persistent chlorinated pesticides, endhn is biodegraded more rapidly and by a larger
spectrum of soil bacteria. Leachability of endrin is correspondingly small with a mobility factor of 0.52
(ATSDR 1990).

Endrin in water will not hydrolize or biodegrade. It will be subject to photoisomerization to
ketoendrin based upon experiments on solid endrin (Howard 1991). As in soil, endrin will extensively sorb
to sediment and significantly bioconcentrate in aquatic organisms.

Despite endrin's low vapor pressure, volatilization after agricultural application to soil is initially
rapid. After initial volatilization of 20 to 30 percent, further volatilization can no longer be detected. Endrin
is degraded by ultraviolet light so that one chlorine atom is lost. Unlike some other chlorinated pesticides,
endrin volatilization is not enhanced after a rainfall (ATSDR 1990).

Extensive bioconcentration of endrin has been reported in fish ranging from 1,335 -10,000. Moderate
bioconcentration factors (in the hundreds) were reported for four species of algae.

Toxicity

Endrin is very toxic to aquatic organisms. Freshwater fish were generally more sensitive than
invertebrates, with species mean acute values ranging from 0.15 to 2.1 fig/1. LCjo values for saltwater
organisms ranged from 0.037 to 14.2 ug/1. Final acute values for freshwater and saltwater species were 0.18
ug/1 and 0.037 ng/1, respectively. The freshwater final chronic value is 0.045 ug/1 and the saltwater final
chronic value is 0.0093 ug/1.

Endrin is acutely toxic to terrestrial wildlife and domestic animals and has been used as a rodenticide
and an avicide. It can also cause central nervous system effects and reproductive disorders following chronic
exposure. Sublethal effects observed in animals exposed to endrin include abnormal behavior, increased
postnatal mortality, and increased fetal death (Clement Associates 1985). The effect of endrin on growth rate
and numbers of soil bacteria in two studies resulted in no appreciable effects at concentrations of 1.5 kg/ha
(sandy loam) and 0.45-2.25 kg/ha (rice soils) (Jargensen et al 1991).

2-HEXANONE__________________________________________________

Fate and Transport

Once released to the atmosphere, reaction with photochemically produced hydroxyl radicals should
be the most rapid method of degradation, with an estimated half-life on the order of two days. Other
atmospheric chemical reactions, such as direct photochemical degradation, the reaction with nitrate radicals,
and the reaction with ozone, are expected to occur at a much slower rate. The relatveily high water solubility
of 2-hexanone suggests that rain washout may be an important fate process. If released to soil, 2-hexanone
is expected to display high mobility, and is capable of undergoing rapid biodegradation. If released to water,
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w-hexanone would not be expected to undergo hydrolysis, adsorb to sediment and suspended material, or
bioaccumulate in aquatic organisms. Volatilization from both water and soil to the atmosphere is expected to
be an important fate process.

Toxicity

A rat acute oral LD50 of 2.59 g/kg for 2-hexanone has been reported. The oral LD50 in mice has
been reported as 100 mg/kg, and the intraperitoneal LD50 for rats and guinea pigs has been reported as 1142
and 1140 ml/kg, respectively (Fawell and Hunt, 1988). Neurotoxic effects may develop in the periphery
following exposure to 2-hexanone or its metabolite 2,5-hexandione over a period of weeks in experimental
animals and man. Symptoms include clumsiness and lack of muscular coordination. Cats receiving twice-
daily subsutaneous injections of 150 mg/kg undiluted commercial grade 2-hexanone (99.66% purity) 5
days/week for up to 8.5 months developed damage to the peripheral and central nervous system (Fawell and
Hunt, 1988).

IRON_____________________________________________________

Fate and Transport

Iron is an essential element required by both plants and animals. The ferrous, or bivalent (Fe**), and
the ferric, or trivalent (Fe***) irons are the primary forms of concern in the aquatic environment, although other
forms may be in organic and inorganic wastewater streams. Prime pollution sources are industrial wastes, mine
drainage waters, and iron-bearing groundwaters. In the presence of dissolved oxygen, iron in water is
precipitated as a hydroxide, Fe(OH)3 or occasionally as ferric oxide (Fe2O3). Both of these precipitates form
as gels or floes that may be detrimental, when suspended in water, to fishes and other aquatic life. They can
settle to form flocculent materials that cover stream bottoms thereby destroying bottom-dwelling invertebrates,
plants or incubating fish eggs.

Toxicity

A 96-hour LCx, value of 0.32 mg/1 (320 ug/1) was obtained for mayflies, stoneflies, and caddisflies
(USEPA 1976). Iron was found to be toxic to carp at concentrations of 0.9 mg/1 (900 ug/1) when the pH of
the water was 5.5, and both pike and trout died at iron concentrations of 1 to 2 mg/1 (1,000 to 2,000 ug/1)
(USEPA 1976). The USEPA (1986) has established a criterion of 1,000 ug/1 for fresh water, based upon
laboratory tests. Data obtained under laboratory conditions suggest a greater toxicity for iron than that obtained
in natural ecosystems, due to variations in alkalinity, pH, hardness, temperature and the presence of ligands
which change the valence state and solubility, and therefore the toxicity of the metal.

LEAD______________________________________________________

Fate and Transport

Natural compounds of lead are not usually mobile in normal surface or groundwater because the lead
leached from ores is adsorbed by ferric hydroxide or combines with carbonate or sulfate ions to form insoluble
compounds. The transport of lead in the aquatic environment is influenced by the speciation of the ion. Lead
exists mainly as the divalent cation in most unpolluted waters and becomes adsorbed into paniculate phases.
Volatilization of lead compounds probably is not important in most aquatic environments (Clement Associates
1985).

Sorption processes appear to exert a dominant effect on the distribution of lead in the environment.
Adsorption to inorganic solids, organic materials, and hydrous iron and manganese oxides usually controls the
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mobility of lead and results in a strong partitioning of lead to the bed sediments in aquatic systems. The
sorption mechanism most important in a particular system vanes with geological setting, pH, Eh, availability
of ligands, dissolved and paniculate ion concentrations, salinity, and chemical composition (Clement
Associates 1985).

Lead does not seem to be biomagnified in food chains, yet it may accumulate in plants such as fungi,
as well as earthworms, millipedes, terrestrial birds and mammals, freshwater invertebrates and fish. In aquatic
environments, lead concentrations are usually highest in benthic organisms and algae, and lowest in upper-
trophic-level predators like carnivorous fish. High BCFs were determined in studies using oysters, freshwater
algae and marine algae. Bioconcentration factors are available for four freshwater invertebrate and two fish
species and range from 42 to 1,700. Available bioconcentration factors for saltwater species range from 17.5
to 2,570.

Toxicity

The acute and chronic toxicity of lead to several species of freshwater animals has been shown to
decrease as the hardness of water increases. At a hardness of 50 mg/1 the acute sensitivities of 10 species range
from 142.5 u/1 for an amphipod to 235,900 ug/1 for a midge. Freshwater algae are affected by concentrations
of lead above 500 ug/1. Data on the chronic effects of lead freshwater animals are available for two fish and
two invertebrate species. The lowest and highest available chronic values (12.26 and 128.1 ug/1) are both for
a cladoceran, but in soft and hard water, respectively (USEPA 1986).

Among sensitive species of birds, survival was reduced at doses of 50 to 75 mg Pb2Vkg body weight
or 28 mg organolead/kg body weight, reproduction was impaired at dietary levels of 50 mg Pb2+/kg, and signs
of poisoning were evident at doses as low as 2.8 mg organolead/kg body weight. In general, forms of lead
other than shot (or ingestible lead object), or routes of administration other than ingestion, are unlikely to cause
clinical signs of lead poisoning in birds. Data for toxic and sublethal effects of lead on mammalian wildlife
are missing. For sensitive species of domestic and laboratory animals, survival was reduced at acute oral lead
doses of 4 mg/kg body weight (rat), at chronic oral doses of 5 mg/kg body weight (dog), and at dietary levels
of 1.7 mg/kg body weight (horse). Sublethal effects were documented in monkeys exposed to doses as low
as 0.1 mg Pb/kg body weight daily or fed diets containing 0.5 mg Pb/kg. In general, organolead compounds
were more toxic than inorganic lead compounds, food chain biomagmfication of lead was negligible, and
younger organisms were most susceptible (Eisler 1988).

MAGNESIUM________________________________________________

Fate and Transport

Magnesium is the eighth most abundant element on earth. It is very reactive chemically and does not
occur uncombined in nature. Most magnesium salts are very soluble at pH levels normally found in natural
waters, and the magnesium ion is readily transported in surface water, soil and groundwater. The extent of
magnesium transport in soil is dependent, in part, on the cation exchange capacity of the soil.

Toxicity

There is no evidence to suggest that magnesium has carcinogenic, mutagenic, teratogenic or
reproductive effects in experimental animals. This compound is an essential element for humans, animals and
plants. Different magnesium compounds vary in the severity of their toxic effects to experimental animals.
Such effects include central nervous system and purgative effects similar to those seen in humans. Available
data are not adequate to characterize the toxicity of magnesium to wildlife or domestic animals. Observed
effects are generally related to deficiency symptoms (Clement Associates, 1985).

8001-20-2 13 APP7B1.WPD July 19, 1997

302830



MANGANESE

Manganese occurs most commonly in the +2 and +4 oxidation states in aquatic systems. Its solubility
depends to a great extent on pH, dissolved oxygen, and presence of complexing agents. In freshwater,
manganese can occur as the soluble ion, in complex organic ions, or in colloidal suspensions. Manganese often
occurs at higher concentrations near the bottom of stratified lakes because it can be released from sediments,
as the manganous ion, under reducing conditions (Clement Associates 1985).

In the soil, the concentration and chemical form in which manganese occur can be affected by pH,
cation exchange capacity, drainage, organic matter content and other factors. The solubility of manganese is
increased at low pH and under reducing conditions. The presence of high concentrations of chlorides, nitrates
or sulfates may also increase solubility. Under these conditions, manganese is more easily taken up by plants
or transported in aqueous solution. Lack of sufficient cation exchange sites, which are provided by organic
matter or clay, can also result in greater leaching of manganese to surface and groundwater (Clement
Associates 1985).

Atmospheric transport of manganese fumes or dusts can occur. These materials can be returned to
the earth by wet or dry deposition.

All manganese compounds are very important soil constituents because this element is essential in
plant nutrition and controls the behavior of several other micronutrients. Manganese generally is not
considered to be a contaminant metal in soils. However, past studies reported the increase of manganese from
242 to 555 mg/kg (dry weight) in sludge, amended soil in five years. Toxicity to some field crops might be
expected on acid soils with a pH around 5.5 or lower and with a high manganese level. However, the critical
manganese content and unfavorable soil pH range depend upon several other environmental factors.
Manganese toxicity is also known to occur at higher pH levels in poorly drained soils. If acid soils are very
low in total manganese, plants are not subjected to manganese toxicity (Kabata-Pendias 1984).

The most common symptom of manganese toxicity in plants is iron chlorosis. Leaf puckering,
necrotic brown spots and an uneven distribution of chlorophyll in older leaves are also symptoms of toxicity.
In severely injured plants, browning of roots occur. Plants resistant to manganese excess have an adaptability
to accumulate manganese in root tissues or to precipitate manganese oxide, which is deposited mainly within
the epidermis. An increased iron uptake by these plants has also been observed (Kabata-Pendias 1984).

In freshwater, ions of manganese are rarely found at concentrations above 1 mg/1. The tolerance
values reported range from 1.5 mg/1 to over 1,000 mg/1. As a result, manganese is not considered to be a
problem in fresh waters. Permanganates have been reported to kill fish in 8 to 18 hours at concentrations of
2.2 to 4.1 mg/1, but permanganates are not persistent because they rapidly oxidize organic materials and are
thereby reduced and rendered nontoxic (USEPA 1986).

MERCURY___________________________________________________

Fate and Transport

The global biogeochemical cycling of mercury is characterized by degassing of the element from soils
and surface waters, followed by atmospheric transport deposition of mercury back to land and surface waters,
and sorption to soil or sediment. The sorption process has been found to be related to the organic matter
content of the soil or sediment; pH does not affect the process. Inorganic mercury sorbed to paniculate
material is not readily desorbed; thus, freshwater and marine sediments are important repositories, and leaching
is a relatively insignificant transport process in soils. Particulate-bound mercury can be convened to insoluble
HgS, and precipitated into more volatile or soluble forms that re-enter the atmosphere, or are taken up by biota
and bioaccumulated in terrestrial and aquatic food chains (ATSDR 1989).

Inorganic mercury can be methylated by microorganisms indigenous to soils, fresh water, and salt
water. Two transformation processes of mercury in surface waters are biotransfoimation and bioaccumulation.
Methylrnercury in surface waters is rapidly accumulated by aquatic organisms. For example, concentrations
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in carnivorous fish at the tops of freshwater and saltwater food chains such as pike, tuna and swordfish are
biomagnified on the order of 10,000-100,000 times those concentrations found in ambient waters.

Mercury compounds in soils may undergo the same chemical and biological transformations described
for surface waters. Mercuric mercury usually forms complexes with chloride and hydroxide ions in soils, the
specific complexes formed being dependent on the pH, salt content, and composition of the soil solution.

Toxicity

Numerous animal studies have determined the health effects from breathing mercury. Effects from
breathing metallic mercury range from lung, kidney, heart, stomach, liver damage, and possible damage to
brain tissue in rabbits, to lung and liver disease in rabbits, decrease in number of fertile female rats over time,
and shakiness, temporary learning disability in rats. Animal health effects from drinking inorganic mercury
range from death in both young rats and developing young in pregnant hamsters, to weight loss possible
lowering of immune system, and behavior changes in mice. Effects from eating this compound have resulted
in kidney disease in rats.

From eating and drinking organic mercury, long-term health effects to animals include kidney disease
in rats, brain damage and weakness in kittens, and liver damage to developing young in pregnant rats. Studies
have shown that short-term effects from drinking organic mercury include behavior problems in offspring of
exposed mothers in rats, male infertility, and brain cell death in rabbits. Acute values for invertebrate species
range from 2.2 ug/L for Daphniapulex to 2,000 ug/L for some insects. Acute values for fishes range from 30
ug/L for guppies to 1,000 ug/L for the Mozambique tilapia.

Freshwater plants show a wide range of sensitivities to mercury, but the most sensitive plants appear
to be less sensitive than the most sensitive freshwater animals. The acute toxicity of mercuric chloride on
saltwater animals studied include annelids, mollusks, crustaceans, echinoderms, and fishes. Acute values range
from 3.5 ug/L for a mysid shrimp to 1,678 ug/L for winter flounder.

METHYLENE CHLORIDE__________________________________________

Volatilization to the atmosphere appears to be the major mechanism for removal of methylene
chloride from aquatic systems and its primary environmental transport process (USEPA 1979). Photooxidation
in the troposphere appears to be the dominant environmental fate of methylene chloride. Once in the
troposphere, the compound is attacked by hydroxyl radicals, resulting in the formation of carbon dioxide, and
to a lesser extent, carbon monoxide and phosgene. Phosgene is readily hydrolyzed to HC1 and CO2. About
one percent of tropospheric methylene chloride would be expected to reach the stratosphere where it would
probably undergo photodissociation resulting from interaction with high energy ultraviolet radiation. Aerial
transport of methylene chloride is partly responsible for its relatively wide environmental distribution.
Atmospheric methylene chloride may be returned to the earth in precipitation (Clement Associates, 1985).

Photolysis, oxidation, and hydrolysis do not appear to be significant environmental fate processes for
methylene chloride, and there is not evidence to suggest that either adsorption or bioaccumulation are
important fate processes for this chemical. Although methylene chloride is potentially biodegradable,
especially by acclimatized microorganisms, biodegradation probably only occurs at a very slow rate (Clement
Associate, 1985).

Methylene chloride is currently under review by the National Toxicology Program (NTP 1984,
USEPA 1985). Preliminary results indicate that it produced an increased incidence of lung and liver tumors
in mice and mammary tumors in female and male rats. In a chronic inhalation study, male rats exhibited an
increased incidence of sarcomas in the ventral neck region (Burek et al. 1984). However, the authors
suggested that the relevance and lexicological significance of this finding were uncertain in light of available
toxicity data. Methylene chloride is reported to be mutagenic in bacterial test systems. It also has produced
positive results in the Fischer rat embryo cell transformation test. However, it has been suggested that the
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observed cell-transforming capability may have been due to impurities in the test material. There is no
conclusive evidence that methylene chloride can produce teratogenic effects (Clement Associates, 1985).

In experimental animals, methylene chloride is reported to cause kidney and liver damage,
convulsions, and distal paresis. An oral LDM value of 2,136 mg/kg, and an inhalation LCjo value of 88,000
mg/mV30 min are reported for the rat (Clement Associates, 1985).

Very little information concerning the toxicity of methylene chloride to domestic animals and wildlife
exists (USEPA 1980). Acute values for the freshwater species Daphnia magna. the fathead minnow, and the
bluegill are 224,000,193,000, and 224,000 ug/liter, respectively. Acute values for the saltwater species, mysid
shrimp and sheepshead minnow, are 256,000 and 331,000 ug/liter, respectively. No data concerning chronic
toxicity are available. The 96-hour EC50 values for both freshwater and saltwater algae are greater than the
highest test concentration, 662,000 ug/liter (Clement Associates, October 1985).

4-METHYL-2-PENTANONE_________________________________________

Fate and Transport

Very limited information on the transport and fate of 4-methyl-2-pentanone (also known as methyl
isobutyl ketone, or MIBK) was found in the literature reviewed. However, ketones in general are probably not
very persistent. MIBKwould be expected to volatilize fairly readily. However, because it is somewhat soluble
in water, volatilization from wet environments is probably limited. Once in the atmosphere it is apparently
oxidized. MIBK has a low octanol/water partition coefficient and therefore is probably not readily adsorbed.
Biodegradation is probably the predominant fate of MIBK in the environment. (Clement Associates, 1985)

Toxicity

No studies on the carcinogenicity, mutagenicity, reproductive toxicity or teratogenicity of MIBK were
found in the literature reviewed. Kidney damage was observed in rats exposed to 400 mg/m3 of MIBK for 2
weeks but the damage appeared to be reversible. The oral LD^ for MIBK in the rat was 2,080 mg/kg.
(Clement Associates, 1985)

The only study on the toxicity of MIBK to wildlife reported that the TLjo for brine shrimp was 1,230
mg/liter. MIBK is probably also not very toxic to other aquatic species or to terrestrial animals. (Clement
Associates, 1985).

NICKEL_____________________________________________________

Fate and Transport

Nickel is a highly mobile metal in aquatic systems because many nickel compounds are highly soluble
in water. However, the insoluble sulfide is formed under reducing conditions and in the presence of sulfur.
In natural, unpolluted waters, sorption and coprecipitation processes involving hydrous iron and manganese
oxides are probably at least moderately effective in limiting the mobility of nickel. In more organic-rich,
polluted waters, it appears that little sorption of nickel is likely. The lack of other controls on nickel mobility
probably makes incorporation into bed sediments an important fate of nickel in surface waters (Clement
Associates 1985).

In general, nickel is not accumulated in significant amounts by aquatic organisms. Bioconcentration
factors are usually on the order of 100 to 1,000. Uptake of nickel from the soil by plants can also occur.
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Bioconccntration factors in freshwater range from 0.8 for fish muscle to 193 for a cladoceran. In saltwater,
bioconcentration factors range from 261.8 with an oyster to 675 with a brown alga.

Tozicity

Acute values with twenty-one freshwater species in 18 genera range from 1,101 ng/1 for a cladoceran
to 43,240 ug/1 for a fish. Fishes and invertebrates are both spread throughout the range of sensitivity. Acute
values with four species are significantly correlated with hardness. Data are available concerning the chronic
toxicity of nickel to two invertebrates and two fishes in freshwater. Data available for two species indicate that
chronic toxicity decreases as hardness increases. The measured chronic values ranged from 14.77 ug/1 with
Daphnia magna in soft water to 526.7 ug/1 with the fathead minnow in hard water (USEPA 1986).

Nickel appears to be quite toxic to freshwater algae, with concentrations as low as 50 ng/1 producing
significant inhibition. Bioconcentration factors for nickel range from 0.8 for fish muscle to 193 for a
cladoceran (USEPA 1986).

TOTAL PAHs__________________________________________________

Fate and Transport

Polynuclear Aromatic Hydrocarbons (PAHs) released to the atmosphere are subject to short- and long-
term transport. Atmospheric residence time and transport distance depend on the size of the particles to which
PAHs are sorbed.

In sediments, PAHs can biodegrade or accumulate in aquatic organisms, specifically bottom-dwelling
vertebrates. PAHs in soil can biodegrade or accumulate in terrestrial plants, through roots or foliage. Specific
transport and partitioning are determined by: water solubility; vapor pressure; concentration; and molecular
weight of the PAH. PAHs may accumulate in terrestrial animals through the food chain or by ingestion of soil.
PAHs can also enter groundwater and be transported within an aquifer. In surface water, these compounds can
volatilize, photodegrade, oxidize, biodegrade, bind to particles, or accumulate in aquatic organisms. Because
of their low solubility, PAHs in aquatic systems are usually found sorbed to particles that either have settled
to the bottom or are suspended in the water column. PAHs tend to be removed from the water column by
volatilization to the atmosphere, binding to sediments or by being accumulated or sorbed onto aquatic biota.
Bioconcentration factors (BCFs) of PAHs in fish and crustaceans have frequently been reported to be in the
range of 100-2000 (ATSDR 1989), and exposure to PAHs has been linked to the development of tumors in
fish. The ability offish to metabolize PAHs may explain why benzo(a) pyrene is frequently not detected or
found at only low levels in fish from environments heavily contaminated with PAHs. According to the Draft
Toxicological Profile for PAHs (ATSDR 1989), one study ranked the amount of benzo(a)pyrene metabolism
by aquatic organisms as follows: fish > shrimp > crustaceans > clams. Half lives for elimination of PAHs in
fish ranged from 1.5 days to 9 days.

Toxicity

No studies were located regarding either deaths in animals following dermal exposure or neurological
effects to PAHs in animals, although the skin is susceptible to PAH induced toxicity in animals. The
developmental toxicity data in animals for PAHs are limited. Available animal studies exclusively discuss the
reproductive effects of benzo(a)pyrene, adverse effects such as decreased fertility and total sterility in mice (Fl
progeny of CD-1). Effects of hepatic injury have also been observed in animals. In one study, a simple
injection of pyrene resulted in minimal swelling of the liver. Longer administration of PAHs has been reported
to result in adverse hepatic effects in animals. Adverse hematological effects have also been observed in
animals following exposure to PAHs. PAHs tend to exert their adverse effects on rapidly proliferating tissues,
such as the bone marrow forming elements and the lymphatic system.

17

302834



A growing literature exists on uptake, retention, and translocation of PAHs by aquatic plants and
animals. Authorities generally agree that: most species of aquatic organisms studied to date rapidly
accumulate PAHs from low concentrations in the ambient medium; uptake of PAHs is highly species specific,
being higher in algae, molluscs, and other species which are incapable of metabolizing PAHs; bioconcentration
factors tend to increase as the molecular weight of the PAH increases, with increasing octanol/water partition
coefficient values, with time until approaching an apparent equilibrium level (sometimes within 24 hours), and
with increases in dissolved organic matter in the medium, lipid content of the organism, and a variety of
endogenous and exogenous factors (Eisler 1987).

PCBs______________________________________________________

Fate and Transport

PCBs are relatively inert, and therefore persistent, compounds with low vapor pressures, low water
solubility, and high log octanol/water partition coefficients. Despite their low vapor pressures, they have a high
activity coefficient in water, which causes a higher rate of volatilization than might normally be expected.
Volatilization and persistence account for the ubiquitous nature of PCBs in the environment. Adsorption to
the organic material in soil or sediments is probably the major fate of at least the more heavily chlorinated
PCBs. Once bound, the PCBs may persist for years with slow desorption providing continuous, low-level
exposure to the surrounding locality (Clement Associates 1985).

Because of their low water solubility and tendency to accumulate in fatty tissue (lipophilicity), PCBs
have a strong tendency to bioaccumulate in aquatic organisms. Reported bioconcentration factors range from
2,700 to 108,000 for freshwater invertebrates (i.e., the PCB levels are from 2,700 to 108,000 times higher in
the invertebrates than in the river water) and from 3,000 to 274,000 for freshwater fish. Eisler (1986, cited in
TAMS et al. 1991) reports a BCF value of 47,000 foiDaphnia magna. Recent studies by Jones et al. (1989
cited in TAMS et al 1991) indicated that caged fathead minnows studied in the Upper Hudson River selectively
accumulated tetra- and penta-chlorinated biphenyls, suggesting a congener-specific bioaccumulation
preference.

Toxicity

Measurements of acute toxicity of PCBs to freshwater organisms have resulted in acute LCsoS (lethal
concentrations to 50 percent mortality of test organisms) ranging from 10 to 400 ng/1 (parts per billion) for
three invertebrate species and from 2 to 7.7 jig/1 for four fish species (USEPA 1980). Fish fry were more
sensitive than adults.

Exposure to Aroclor 1242 at 30 ug/1 resulted in no significant effects to the amphipod Hyalela azteca,
whereas exposures to 100 ug/1 resulted in complete mortality (Borgmann et al 1990, cited in TAMS et al 1991).
Daphnia magna, a common aquatic organism used in establishing toxicity benchmarks, is very sensitive to
PCB exposure. Lethal exposures for this species range from 1.2 jig/1 for Aroclor 1248 to 2.5 ug/1 for Aroclor
1254 (Eisler 1986, cited in TAMS et al. 1991). Eisler (1986) also reports that chironomids (midges) are
sensitive to Aroclor 1254 at concentrations of 0.5 to 1.2 ug/1.

Six chronic tests with three species of freshwater invertebrates gave effective concentration to 50
percent (ECjo) values of 0.8 to 4.9 ug/1. Chronic tests with freshwater fish gave ECjo values of 0.2 to 9.0 ug/1
for fathead minnows and 1.0 ug/1 for brook trout Little data exists on aquatic plants, but effects on certain
species of phytoplankton have been reported at concentrations as low as 0.1 ug/1 (USEPA 1980).

The EPA Ambient Water Quality Criteria for PCBs for the protection of aquatic life are 0.014 ug/1,
as a 24-hour average, for freshwater organisms. Available data suggest that acute toxicity would occur only
at concentrations above 2 ug/1 for freshwater organisms.
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Although very few studies address the issues of PCB toxicity associated with tissue residues, a PCB
concentration of 0.4 mg/kg (ppm) in whole-body fish tissues has been observed to cause reproductive
impairment in rainbow trout (Eisler 1986 cited in TAMS et al 1991). Trout are particularly sensitive to PCBs
and other species may be more tolerant to PCB exposures (TAMS et al. 1991).

In a study conducted by the U.S. Army Corps of Engineers (1988), adult fathead minnows
(Pimephalespromelas) were exposed to sediments containing 0.82, 14.0 and 27.0 ug/g (ppm) (low, medium
and high, respectively) dry weight PCB (expressed as Aroclor 1254 equivalents). This study concluded that
PCB-contaminated sediments had a significant deleterious effect of the species' fecundity and frequency of
reproduction. Reproduction was significantly impaired in fish exposed to the medium and high PCB-
contaminated sediment treatments compared to fish in the controls and low PCB-contaminated sediment. Mean
PCB tissue concentrations in the fish ranged from 13.7 to 47.2 jig/g (ppm) wet weight, expressed as Aroclor
1254 equivalents (USACOE 1988).

Among small mammals, the mink (Mustela vison) is one of the most susceptible species tested; dietary
levels as low as 100 ug PCBs/kg fresh weight caused death and reproductive toxicity. A tolerable daily limit
for mink has been estimated at less than 1.5 ug total PCBs/kg body weight. Tolerable daily PCB levels for
rhesus monkey (Macaco mulatto), dog (Canis sp.) and rat (Rattus spp.) were 1.0, 2.5 and 5.0 ng/kg body
weight, respectively. For birds, total PCB levels (in ng/kg fresh weight) in excess of 3,000 in diet, 16,000 in
egg, or 54,000 in brain were frequently associated with PCB poisoning (Eisler 1986).

RADIUM_____________________________________________________

Fate and Transport

Radium is a naturally-occurring radioactive metal that can exist as several isotopes, and is formed
when uranium and thorium decay in the environment. Radium is transported in the atmosphere in the
association with particulate matter, but data on its residence time or deposition rate was not located. However,
data for other elements adsorbed to particulate matter indicate that the residance time for fine particles is about
1 to 10 days. Therefore, radium may be subject to long-range transport in the atmosphere.

Radium exists in water primarily as a divalent ion (Ra2*), and has chemical properties similar to
barium, calcium, and strontium. The concentration of radium in water is usually controlled by adsorption-
desorption reactions at solid-liquid interfaces which are influenced by pH or by the dissolution and
coprecipitation of minerals that contain radium. Radium has a tendancy to coprecipitate with barite, and
sparingly soluble barium sulfate, as (BaRa)SO4. It is therefore likely that radium in water does not migrate
significantly from the area where it is released or generated.

Radium in water may be adsorbed by sedimants, soils, and aquifer components. Its adsorptive behavior
is similar to that of other divalent cationic metals in that it decreases with an increase in pH and is subject to
competitive interactions with other ions in solution for adsorption sites. It has been shown that once adsorbed,
radium may be partially resistant to removal, which would reduce its mobility in the environment.

Radium in the soil may be readily absorbed by plants, depending on the specific plant and soil type.
The partitioning of radium-226 to plants from soils has been estimated by measuring the ratio of radium
activity in the plant mass to that in the host soil. Soil-plant transfer coefficients or concentration factors have
ranged from 1.1 x 10"3 to 6.5. Forage grown in soils containing radium are particularly hazardous to grazing
animals. The radium taken up by the animal may be stored in the animals milk and subsequently transferred
to the animals young.
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Aquatic organisms such as fish, snails, clams, and algae can bioaccumulate radium from water.
Bioconcentration factors (BCFs) for fish living in streams or lakes receiving uranium-processing waste effluent
have ranged from 1 to 60 for flesh portions, and from 40 to 1,800 in bone samples. It has been proposed that
bottom-feeding organisms ingest suspended solids containing adsorbed radium, then are in turn consumed by
larger predatory fish.

Toxicity

Most studies of the health effects of radium to animals involved oral and parenteral exposure. In a
study where rats were administered radium for 20 days, it was found that 3 out of 5 rats developed osteogenic
sarcomas. Each animal was given a different estimated total dose ranging from 10 to 70 uCi. The lowest dose
to induce a malignancy was 22 i/Ci. The information obtained through parenteral exposure to animals invoved
very high administered doses. The main effects observed were animal death and systemic effects. The two
prevelant systemic effects were bone marrow depression and chronic liver disease.

SELENIUM

Fate and Transport

In aerobic waters and at a high pH, selenium is present in the selenite (+4) or selenate (+6) oxidation
state. These chemical species are very soluble, and it is probable that most of the selenium released into the
aquatic environment is transported in these forms. Under reducing conditions and at low pH, elemental
selenium or metal selenides can be formed. Similar chemical speciation patterns affect the transport of
selenium in soil. In poorly aerated acidic soils, insoluble forms predominate. In well-aerated alkaline soils,
soluble forms of selenium subject to leaching and compounds readily taken up by plants tend to be formed
(Clement Associates, 1985).

Selenium is strongly adsorbed to hydrous metal oxides, while clays and organic materials have a lesser
affinity. Sorption by bed sediments or suspended solids, and precipitation with hydrous iron oxides are
probably the major control on mobility of selenium in aerobic waters. However, most selenium in aquatic
systems is probably transported as the dissolved species. Experimental studies indicate that selenium is quite
mobile in clays especially under alkaline conditions (Clement Associates, 1985).

In soils, pH and Eh are determining factors in the transport and partitioning of selenium. Elemental
selenium, heavy metal selenides and selenium sulfides are essentially insoluble and predominate in acidic soils
and soils with high amounts of organic matter. Selenium in this form is immobile and will remian in soil. In
alkaline well oxidized soil, selenates are the major selenium species. Due to their high solubility and low
tendency to sorb onto soil particles, the selenates are very mobile and are readily taken up by biological
systems (i.e. plants) or leached through the soil. Sodium selenate appears to be responsible for most of the
naturally occunng instances of plants accumulating high levels of selenium (ATSDR, 1990).

Selenium is bioaccumulated by aquatic and terrestrial organisims. Although dietary intake is thought
to be the most important source of selenium in many organisims, little biomagnification appears to take place.
Conversion of selenium to inert and insoluble forms may occur in terrestrial and aquatic organisims. However,
selenium can be methylated by a variety of organisims, including benthic microflora. In a reducing
environment, hydrogen selenide may be formed. Both the methylated forms and hydrogen selenide are volatile
and can be released to the atmosphere. Consequently, immobilization of selenium from aquatic and terrestrial
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systems through biotransformation to volatile forms and subsequent atmospheric transport can result in
significant recycling (Clement Associates, 1985).

Toriciry

Although selenium in plants has been investigated in many studies, its physiological role is still
unknown. In one study, a decrease in the yield of several crops was effected by the application of about 2 ppm
onto the soil. The great interest in plant concentrations is due to the importance of this element in nutrition,
particularly for domestic animals, since selenium can act both as a micronutrient and a toxin (Kabata-Pendias,
1984).

Some food and forage crops growing on certain seleniferous soils can accumulate selenium to
concentrations as high as 1,000 ppm. Chronic selenium toxicity can occur in grazing animals that consume
plants containing 3 to 25 ppm over a long period of time. Symptoms of chronic poisoning (alkali disease)
include lack of vitality, loss of hair, sterility, hoof deformity, lameness, anemia and fatty necrosis of the liver.
Acute toxic effects including impairment of vision, weakness of limbs and respiratory failure may occur in
livestock consuming 100 to 1,000 ppm of selenium. There are reports that consumption of plants containing
400 to 800 ppm has been lethal to sheep, hogs and calves (Clement Associates, 1985).

Selenium in the aquatic environment is bioaccumulated and bioconcentrated by aquatic organisms.
In freshwater, selenium has bioconcentration factors of 150-1,580 and bioaccumulation factors of 1,746-3,975
(ATSDR, 1990). For total recoverable inorganic selenite, the criterion to protect freshwater aquatic life is 35
ug/L as a 24-hour average, and the concentration should not exceed 260 ug/1 at any time. The available data
for inorganic selenate indicate that acute toxicity to freshwater aquatic life occurs at concentrations as low as
760 ug/1 and would occur at lower concentrations among species that are more sensitive than those tested
(USEPA, 1986).

SILVER______________________________________________________

Fate and Transport

Silver can exist in several chemical forms in aqueous systems. Metallic silver, which has very low
solubility, is stable over much of the Eh-pH range for water. Concentrations of hydrated silver cations, usually
present as the univalent species, may be controlled by reaction with chloride, bromide, and iodide ions to give
insoluble silver halides. Precipitation of AgCl may exert a major control on solubility of silver where chloride
concentrations are relatively high. Under the reducing conditions often found in bed sediments, formation of
insoluble silver sulfides and metallic silver may also control levels of soluble silver species. Silver is strongly
sorbed by manganese dioxide, ferric hydroxide, and clay minerals. Sorption is probably the dominant process
leading to removal of dissolved silver from the water column. In general, concentrations of silver are higher
in the bed sediments than in overlying waters (Clement Associates 1985).

The mobility of silver in soils is affected by drainage (silver tends to be removed from well-drained
soils); oxidation-reduction potential and pH conditions (which determine the reactivity of iron and manganese
complexes which tend to immobilize silver); and the presence of organic matter (which complexes with silver
and reduces its mobility) (ATSDR 1990).

Bioaccumulation of silver by aquatic plants, invertebrates, and vertebrates occurs readily and appears
to depend primarily on sorption/desorption from sediments. However, the amount of silver partitioned to the
biota appears to be minor in comparison with the amount partitioned to the sediments. Little food-chain
magnification seems to occur. Photolysis, volatilization, atmospheric transport, and biotransformation do not
appear to be important fate or transport processes for silver (Clement Associates 1985).

21

302838



Toxicity

For freshwater aquatic life, the concentration (in ug/1) of total recoverable silver should not exceed
the numerical value given by e" -rap«<*»*««>K») at any time. For example, at hardnesses of 50, 100, and 200
mg/1 as CaCOj, the concentration of total recoverable silver should not exceed 1.2, 4.1 and 13 ug/1,
respectively, at any time. The available data indicate that chronic toxicity to freshwater aquatic life may occur
at concentrations as low as 0.12 jig/1 (USEPA 1986). Liver and kidney damage, central nervous system effects,
and pulmonary edema and congestion have been reported in experimental animals exposed to various silver
compounds. The No Observed Adverse Effect Level (NOAEL) for acute exposure in rats was shown to be
181.2 mg Ag/kg/day (ATSDR 1990).

Silver combines with proteins to form stable insoluble complexes that finally decompose into black
silver sulfide; silver salts tend to decompose in the tissues. Colloidal silver is toxic following parenteral
administration; it causes tumors in the liver and spleen. Silver salts cause corrosion of intestinal and gastric
mucosa. Acute dietary silver toxicity causes severe gastroenteritis, diarrhea, hypotension, spasms, paralysis,
and respiratory failure. Chronic silver toxicity symptoms are fatty degeneration of the liver and kidney, and
liver necrosis (Luckey, et al. 1977).

Silver concentrations in plants are reported to range from 0.03 to 0.5 mg/kg (dry weight), and the
intermediate range of Silver in plant foodstuffs has been established as 0.07 to 2.0 mg/kg (dry weight). The
amount of silver absorbed by several plants seems to be related to the amount of the metal in soils. Thus, silver
can be concentrated to toxic levels in plants growing in silver-mineralized areas (Kabata-Pendias 1984).

TETRACHLOROETHENE__________________________________________

Fate and Transport

Volatilization is the major process for removal of Tetrachloroethene from aquatic systems; when it
is present in surface waters and on soil surfaces this compound will predominantly volatize into the
atmosphere. There was no information found to indicate that microorganisms exist which can readily
biodegrade tetrachloroethene, although this compound can be metabolized by higher organisms. In subsurface
regions where volatilization cannot occur, tetrachloroethene is slowly degraded and may be relatively persistent
(U.S. Public Health Service, 1987). Tetrachloroethene is moderately to highly mobile in soil and susceptible
to significant leaching. Sediments rich in organic detritus have much higher adsorptive capacity than coarse
gravels or sandy soils.

Toiiciry

Tetracloroethylene has been tested for acute toxicity in twelve species under laboratory conditions,
including the adult fathead minnow fPimephales promelasV bluegill (Lepomis macrochirus) and the Rainbow
trout (Salmo gairdneri) which was the most sensitive. According to the 1986 Water Quality Criteria document
(USEPA, 1986), acute and chronic toxicity to freshwater aquatic life was found to occur at concentrations as
low as 5,280 ug/L and 840 ug/L respectively. There was limited data available on the effects to aquatic plants,
although USEPA observed no adverse effects of this compound at exposure concentrations as high as 816 ug/L.
In animals, the uptake of tetrachloroethene through the skin is thought to be slow (Fawell et al., 1988).

THALLIUM___________________________________________________

Thallium is a rare and dispersed element in the lithosphere. There is little information on the chemical
form taken by thallium in soils. It is generally believed that thallium is present as TT, and is transferred to
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solution in this form. It becomes enriched in sediments, especially in strongly reducing environments where
organic matter is accumulating under anaerobic conditions (Jones et al., 1990).

In reducing environments, thallium may be precipitated as the metal or as thallium sulfide. However,
much of the thallium present in aquatic systems is likely to remain in solution and be transported to the oceans.
Active removal of some dissolved thallium by sorption to clay minerals and hydrous metal oxides present in
bed sediments is probably an important environmental fate process. Thallium is readily taken up by aquatic
organisms, and bioaccumulation may also be an important fate process. Results of limited studies with algae
suggest that thallium may also be available for food chain magnification. There is no evidence to suggest that
photolysis or volatilization are important environmental processes (Clement Associates, 1985).

Recent studies on thallium uptake by plants indicate that: it is a mobile element with ready movement
from root to shoot and; thallium uptake is profoundly affected by the presence of K. Increased thallium levels
in plant tissues are highly toxic to both plants and animals (Kabata-Pendias, 1984). Thallium effects on plant
metabolism include reductions in photosynthesis and transpiration (Jones et al., 1990).

The available data for thallium indicate that acute and chronic toxicity to freshwater aquatic life occurs
at concentrations as low as 1,400 and 40 ug/1, respectively, and would occur at lower concentrations among
species that are more sensitive than those tested. Toxicity to one species of fish occurs at concentrations as
low as 20 ug/1 after 2,600 hours of exposure (USEPA, 1986).

There is no evidence that thallium is carcinogenic in humans or experimental animals, and it does not
appear to have significant mutagenic activity. Exposure to thallium salts during critical developmental stages
is reported to produce effects in chickens and rats. No other significant teratogenic effects are reported. In
experimental animals, thallium compounds produce effects similar to those seen in humans. Rats appear to
be particularly sensitive to the cataractogenic activity of thallium. Regardless of the specific thallium
compound tested, rate of intake, or route of administration, LDM values for a variety of species range from
about 3 to 92 mg/kg (Clement Associates, 1985).

THORIUM____________________________________________________

Fate and Transport

Thorium is a relatively reactive, metallic radioactive element which occurs naturally in the
environment as the isotope thorium-232. Data regarding the fate and transport of thorium in the air are limited.
Wet and dry deposition are presumed to be mechanisms for removal of atmospheric thorium. The rate of
deposition depends on meteorlogical conditions, die particle size and density, and the chemical form of thorium
particles.Thorium particels with small aerodynamic diameters will travel long distances from their sources of
emmission.

In water, thorium will be present in suspended matters and sediment and the concentration of soluble
thorium will be low. Sediment resuspension and mixing may control the transport of particlesorbed thorium
in water. The concentration of dissolved thorium in some waters may increase due to formation of soluble
complexes with carbonate, humic materials, or other ligands in the water. Thorium has been found to show
significant bioconcentration in lower trophic animals in water, but the bioconcentration factors decrease as the
trophic level of aquatic animals increases.

The fate and mobility of thorium in soil will be governed by the same principles as in water. In most
cases, thorium will remain strongly sorbed to soil and its mobility will be very slow. The plant/soil transfer
ratio is less than 0.01, indicating that it will not bioconcentrate in plants from soil. The root system of plants
adsorb thorium from the soil but the transport of the thorium from the root to the aboveground parts of the
plant is not extensive.

Toxicity
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Studies dealing with the health effects of thorium to animals generally involve inhalation, ingestion,
and dermal exposure. Evidence exists that most, if not all, effects of thorium may be due to its radiological,
and not chemical, effects. The major effects of thorium via the inhalation pathway to laboratory animals were
lung and hematological effects, although these effects differed between animal species and administered dose.

Several studies have shown that neonatal animals tend to absorb 20-40 times more thorium through
the gastrointestinal tract than adult animals, indicating that the adverse health effects may be far more
detremental in young animals than in adults. Laboratory studies have also shown that ingestion of thorium by
mice and rats can be lethal.

Few studies have been conducted regarding the rate and extent of absorption of thorium following
dermal exposure. Absorption of thorium through the skin of animals can be inferred, however, because
testicular and ocular effects were seen in laboratory animals following application of thorium to these dermal
areas. It is noteworthy to mention that the main issue regarding thorium is its potential radiological effect.
Since thorium is an alpha-emitting bone-seeker, the small amount of thorium that enters the body migrates to
the bone surfaces. The carcinogenic potential of thorium is most likely a result of its radiological properties.

URANIUM________________________________________________________

Fate and Transport

Uranium, like other metals, can speciate as a result of environmental reactions. Paniculate uranium
is removed from the atmosphere to surface water, plant surfaces, and soil via wet and dry deposition. Part of
the uranium deposited on soil and plant surfaces is resuspended into the atmosphere. Deposition on surface
water and its transport to sediments is probably the ultimate fate of atmospheric uranium. The important
factors in determining the atmospheric transport are particle size, distribution, and density. There is no
measured data on the residence time of particulate uranium in the atmosphere, but the UNSCEAR (1988) report
assumes that it behaves like atmospheric dust.

The significant reactions of uranium in soil are complexation with anions and ligands and reduction
of U** to U*4. These reactions are critical in controlling the mobility of uranium in water and soil. Other
factors which control the mobility of uranium in water and soil are oxidation-reduction potential (Eh), pH, and
the sorbing characteristics of the sediments and soils. Conditions that increase the rate of formation of soluble
complexes and decrease the rate of sorption of labile uranium in soil and sediment are expected to enhance the
mobility of uranium.

In natural waters, sediments are the sink for uranium. The levels of uranium in aquatic organisms
decline with each successive trophic level because of very low assimilation efficiencies in higher trophic
animals and because bioconcentration factors are not significant in most fish. In plants, uptake of uranium is
probably restricted to the root system and it may only be transported from soil to the outer root membrane and
not to the interior of the root. Fruits and vegetables grown in contaminated areas may contain higher levels
of uranium due to precipitation of airborne dusts on fruits and vegetable surfaces.

Toxiciry

Studies on the health effects of uranium to animals involve inhalation, ingestion, and dermal
exposure. Animals were observed to have adverse health effects in both short-term (< 14 days) and long-term
(> 14 days) exposure. Uranium exposures to animals by oral, inhalation, or dermal routes have resulted in mild
to severe kidney damage, depending on the exposure level. In some studies where exposures were high and/or
prolonged, pulmonary fibrosis, lymph node necrosis, pulmonary neoplasms, anemia, liver damage, testicular
injury, birth defects, and death were observed. The examination of these three routes of exposure has
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determined that the toxicity of the uranium compound is dependent on the solubility of the compound in water;
soluble uranium compounds are generally more toxic than insoluble uranium compounds.

The kidney is by far the most sensitive to uranium exposure. Animal studies have shown that
inhalation, ingestion, and dermal exposure to uranium results in kidney damage. The histologic and
physiologic features of nephrotoxicity in animals are known. In animals, two particular areas of the kidney
are affected: the glomerulus and the proximal tubules. Other sections of the nephron may also be sensitive to
uranium. Glomerular defects include a decrease in filtration rate, as assessed by creatinine or insulin clearance
or by proteinuha. Ultrastructural analysis shows damage to the glomerular endothelial cells, such as loss of
foot processes, and reduction in density of endothelial fenestrae. In the terminal segments of the proximal
tubules, there is loss of the brush border, cellular vacuolization, and necrosis. Tubular reabsorption of solutes
is disrupted. Manifestations of the tubular injury include urinary casts, excessive urinary excretion of protein,
glucose, amino acids, or enzymes, such as catalase or alkaline phosphatase.

In a study involving oral exposure in mice it was found that uranium treatment during the period
of organogenesis resulted in developmental effects. Exposure-related fetotoxicity (reduced fetal body weight
and length, an increase in the incidence of stunted fetuses, an increase in external and skeletal malformations
and developmental variations) was found in the fetuses of the exposed mice. Maternal effects were also
observed and included reduced weight gain and food consumption, and increased liver weight.

VANADIUM___________________________________________________

Fate and Transport

The size distribution of vanadium-bearing particles in the atmosphere is altered during long-range
transportation. Large particles like man-made ore-processing dust settle near their source, whereas smaller
particles like those emitted from oil-fueled power plants have a longer residence time. In the course of
biogeochemical movement between soil and water these particulates are adsorbed to hydroxides or associated
with organic compounds and are deposited on the sea bed. The transport of vanadium in both water and soil
is influenced by: pH; redox potential; and the presence of particulates. Some marine organisms, particularly
the ascidians (sea squirts), bioconcentrate vanadium very efficiently, attaining concentrations approximately
10,000 times greater than the ambient sea water. According to the Draft Toxicological Profile for Vanadium
(ATSDR 1990), upon the death of the organism, the body burden adds to the accumulation of vanadium in silt.

In general, marine plants and invertebrates contain higher levels of vanadium than terrestrial plants
and animals. Furthermore, in the terrestrial environment, bioconcentration is more commonly observed
amongst the lower plant phyla than in the higher, seed-producing phyla. The uptake of vanadium in the above-
ground parts of many plants is low, although root concentrations have some correlation with levels in the soil.
Certain legumes, such as Astralagus preussi. have been shown to be vanadium accumulators. Also Amanita
muscaria. a poisonous mushroom, has been demonstrated to contain levels up to 112 ppm. Vanadium is fairly
mobile in neutral or alkaline soils, but its mobility decreases in acidic soils.

Toxicity

Animal health effects have been studied mostly on the rat, mouse and rabbit. The absorption of
vanadium through the gastrointestinal tract of animals is low. Minor renal effects have been shown in rats,
after oral exposure, and in rabbits after inhalation exposure. Minimal or no studies were located regarding
neurological, immunological, or genotoxic effects in animals. Other studies have shown that long-term
vanadium exposure has results in diminished weight gains and gross pathological changes in animals. Acute
studies with rats showed the highest vanadium concentration to be located in the skeleton. High concentrations
of vanadium over short periods of time caused rabbits to experience conjunctivitis and some fatty tissue
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degeneration of the liver. Studies in animals support the findings that vanadium primarily effects the
respiratory system.

ZINC_____________________________________________________

Fate and Transport

Zinc can occur in both suspended and dissolved forms. Dissolved zinc may occur as the free
(hydrated) zinc ion or as dissolved complexes and compounds with varying degrees of stability and toxicity.
Suspended zinc may be dissolved following minor changes in water chemistry or may be sorbed to suspended
matter. The predominant fate of zinc in aerobic aquatic systems is sorption of the divalent cation by hydrous
iron and manganese oxides, clay minerals and organic material. Concentrations of zinc in suspended and bed
sediments always exceed concentrations in ambient water. Zinc tends to be more readily sorbed at higher pH
than lower pH and tends to be desorbed from sediments as salinity increases (Clement Associates 1985).

Microcosm studies generally indicate that zinc is not biomagmfied. Although biota seem to be a
minor sink compared to sediments, this compound is actively bioaccumulated in aquatic systems. Zinc has
been found to accumulate in freshwater animal tissues from 51 to 1,130 times the concentration present in the
water. A 1981 study reported zinc BCF values of 1000 for both aquatic plants and fish. Steady-state
bioconcentration factors for twelve saltwater species range from 3,692 to 23,820.

Toxicity

Acute toxicity values are available for 43 species of freshwater animals and data for eight species
indicate that acute toxicity decreases as hardness increases. Additional data indicate that toxicity increases as
temperature increases. Chronic values for two invertebrates ranges from 46.73 ug/1 for Daphnia magna to
>5,243 ng/1 for the caddisfly, Clistoronia magnificia. Chronic values for seven fish species ranged from 36.41
ug/1 for the flagfish, Jordanellafloridae, to 854.7 ug/1 for the brook trout, Salvelinus fontinalis (USEPA 1986).

The sensitivity range of freshwater plants to zinc is greater than that for animals. Growth of the alga,
Selenastrum capricornutum, was inhibited by 30 ug/1. On the other hand, with several other species of green
algae, 4-day EC^s exceeded 200,000 ug/1. Zinc was found to bioaccumulate in freshwater animal tissues from
51 to 1,130 times the concentration present in the water (USEPA 1986).
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Mallard Exposure Calculations
Li Tungsten Site

Chemical

Acetone
4,4'-l)l)E
4,4'-DDD
Total PCHs
Jranium-238
iadium-226
ladium-228
I"horium-230
llioriurn-232
Aluminum
Antimony
Arsenic
tarium
Jeryllium

Cadmium
Jhromium
Cobalt
Copper
ron
,ead
vlagncsium
vlaiiganese
Mercury
Nickel
Selenium
Silver
Vanadium
Zinc
Cyanide

Concentration
in Sediment

(mg/kg)

2.40E-OI
5.60E-02
1 I61i -01
8.75E-01
1.39E-OI
6.60E-09
1.85E-11
1.4 IE-06
5.18E-02
2.06E-KM
8.78E-H)!
2.08E403
2.71E-H)2
1.64E+01
1.03E+01
3.94E+02
6.90E+03
7.32E+03
7.08E+04
7.09E+03
1.41E+04
5.35E+03
2.10E+00
2.64E+03
5.15E+02
6.33IvH)l
6.95E+02
2.65E+03
I.OOE-KH)

Cs - maximum
detected cone.

Concentration
in Water

(mg/l)

NC
1 60R-03
9.1 OE -03
1. (JOE-03
1.45E-02
4.50E-09
8.89E-12
3.12E-08
3.73E-03
7.70E+01
2.26E+00
8.09E+00

NC
5.50E-03
8.46E-01
2.15E-OI
4.23E+01
1.71E-H)!
7.22E+02
I.18E+00

NC
5.39E+00
3.60E-03
2.79E-HH
2.00E-01
2.56E-OI
2.10E-01
9.12E-HH

NC

C\v = maximum
detected cone.

NC - Not a COPC
for this medium

Concentration
in Prey
(mg/kg)

2.40E-01
2.80E-01
5.80E-01
5.251-XH)
1.39E-01
6.60E-09
1 85E-11
1.4 IE-06
5.I8E-02
2.06E404
8.78E+OI
2.08E+03
2.7IE402
1.64E-H)!
3.81E401
3.94E-H)!
6.90E+03
1 .46E+04
7.08E+04
6.74E+03
I.4IE+04
5.35E-I-03
2.10E+00
5.28E+03
4.94E-H33
6.33E+01
6.95E+02
1.51I-.+04
1 .()()Fi+()()

Cp = Cs x EUF

Concentration
in Vegetation

(mg/kg)

I.29E+OI
3.58E-03
7.42 E-03
5.25E+00
1 1 8E-03
9.90I--1 1
2.78E-13
1 .20E-09
4.40E-05
8.24E+OI
1.76E+01
8.32E+01
4.07E-HH
1.64E-OI
5.67E-HMJ
2.96E+00
1.38E+02
2.93E+03
2.83E+02
3 19E+02

.41E+04

.34E+03

.89E+00

.58E+02

.29E-K11
2.53E-K)!
3.82E+00
3.98E+03
1. ()<)!• -HH)

Cv = CsxPUF

Estimated
Exposure from

Sediment
(mg/kg BW-day)

1.7 IE-04
3.98E-05
8.24E-05
6.22E-04
9.88E-05
4.69E-12
1.3 IE-14
l.OOE-09
3.68E-05
I.46E+01
6.24E-02
1.48E+00
1.93E-01
1.17E-02
7.32E-03
2.80E-01
4.90E+00
5.20E+00
503IM-01
5.04E+00
l.OOE-K)!
3.80E+00
1.49E-03
1.88E+00
3.66E-OI
4.50E-02
4.94E-OI
1.88E-MM)
7. 1 1 1>()4

F.Esed = Cs x FS x IR x FR / BW

FS = 2%
IR = 0.07 kg/day
FR = 0 66
DW = 1.3kg

Estimated
Exposure from

Water
(mg/kg BW-day)

NC
6.02E-05
3.42E-04
3.76E-05
5.45E-04
1.69E-10
3.34E-13
I.17E-09
I.40E-04
2.90E+00
8.50E-02
3.04E-01

NC
2.07E-04
3.18E-02
8.09E-03
1.59E+00
6.43E-01
2.72E+OI
4.44E-02

NC
2.03E-01
I.35E-04
1.05E+00
7.52E-03
9.63E-03
7.90E-03
3.43E-MW

NC

KRwater - Cw x FRw x NIRw

FRw = 0.66
NIRw -0 057 g/g-day

u>
o
10
00
U1
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Mallard Exposure Calculations
Li Tungsten Site

Chemical

Acetone
M'-DDE
1,4'-DI)D
Total PCBs
Uranium-238
Radium-226
Radium-228
ITiorium-230
["horium-232

Aluminum
Antimony
Arsenic
3arium
Beryllium
Cadmium
Chromium
Cobalt
Copper
ron

Lead
Magnesium
Manganese
Mercury
Nickel
Selenium
Silver
Vanadium
7,inc
Cyanide

Estimated
Exposure from

Prey
(mg/kg BW-day)

5.70E-02
6.65E-02
1.38E-01
1 .25E+00
3.301- -02
1.571- -09
4.40E-12
3.35E-07
1.23E-02
4.89E+03
2.09E+OI
4.94E402
6.44E+01
3.90E-HK)
9.05E-KX)
9.36E-HW
1 64E+03
3.48E+03
1 68E+04
1.60E+03
3.35E+03
1 27E+03
4.99E-01
1.25E+03
1.17E+03
1.50E+OI
1.65E+02
3.59E+03
2.38E-01

EEprey = Cp x FRp x Nip

FRp - 0.66
NIRp - 0.27 g/g-day

Estimated
Exposure from

Vegetation
(mg/kg BW-day)

7.64E-OI
2.13E-04
4.4 IE-04
3.12E-OI
7.02E-05
5.88E-12
1.65E-14
7.12E-11
2.62E-06
489E+00
1 .04E+00
4.94E+00
2.4IE+00
9.74E-03
3.37E-OI
1.76E-OI
8.20E+00
1.74E+02
1.68E+01
1.9()Ii-K)l
8.38E-K12
7.94F'X)1
1.12E-01

9.41E+00
7.65E-01
i.5or->oo
2.27E-01
2.36E+02
5.94E-02

EEveg = Cv x FRv x NIRv

FRv = 0.66
NIRv = 0.09

Total Estimated
Exposure

(mg/kg BW-day)

8.2 IE-01
6/.8I--02
I.39E-01
1.56E+00
3.37I--02
1.751--09
476E-I2
3.37E-07
I.25E-02

4.92E+03
2.21 E+01
5.01E+02
6.70E+0!
3.92E+00
9.43E+00
9.83E+00
165E+03
3.66E+03
1 .69E+04
1 .62E+03
4.20E+03
1.35E+03
6.13E-OI
1 .27E+03
1.18E+03
1.66E+OI
1 66I-X12
3.83E+03
2.98E-01

EElotal = EEsed + EEwater
+ EEprey t EEveg

Mallard
TRY

(mg/kg BW-day)

NA
280E-04
2.80E-04
1.80E-OI
I.60E+OI

NA
NA
NA
NA

1.1HM-02
NA

5.14E+00
2.09E+01

NA
1.45E-HK)
1 .OOE+00

NA
3.32E+OI

NA
3.851->00

NA
9.771->02
6.40E-03
7.74E+OI
5.00E-OI

NA
1 14E+01
3.00E-KM)

NA

NA = N»t Available

Hazard
Quotient
(unities*)

NA
2.39E+02
4.95E+02
8.67E+00
2.1 IE-03

NA
NA
NA
NA

441E+01
NA

9.75E+01
3.2IE-KM)

NA
6.50E+00
9.83E-HX)

NA
1.10E+02

NA
4.22E+02

NA
1.39E+00
9.58E+01
1.64E+OI
2.35E+03

NA
I.46E+OI
1 .28E+03

NA

IIQ = EF,loUl/NOAEUU)
o
10
00
en
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Raccoon Exposure Calculations
Li Tungsten Site

Chemical

Acetone
4,4'-I)DE
4,4'-DDD
Total PCDs
Jranium-238
ladium-226
ladium-228
rhorium-230
rhorium-232

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
ron
,ead
Magnesium
Vlanganese
Mercury
Nickel
Selenium
Silver
Vanadium
/.inc
Cyanide

Concentration
in Sediment

(tng/kg)

2.40I--01
5.60E-02
1 16E-OI
8.75E-OI
1.39E-01
6.60E-09
1 85E-11
1.4 IE-06
5.18E-02
2.06E+04
8.78E+01
2.08E+03
2.7IE+02
1.64E+OI
1.03E+01
3.94E+02
6.90E+03
7.32E-HI3
7.08E+04
7.09E+03
1.41E-KI4
5.35E+03
2.10E+00
2.64E+03
5.15E+02
6.33E+OI
6.95E+02
2.65E+03
1 .OOE+UO

Cs = maximum
detected cone.

Concentration
in Water

(mg/l)

NC
1.60E-03
9.10E-03
l.OOE-03
1.45E-02
4.50E-09
8.89E-12
3 12E-08
3.73E-03
7.70E+01
2.26E+00
8.09E+00

NC
S.50E-03
8.46E-01
2.15E-01
4.23E+01
1.71E+01
722E+02
1.18E+00

NC
5.39E+00
3.60E-03
2.79E+01
2.00E-01
2.56E-01 •
2.10E-01
9.12E+01

NC

Cw = maximum
detected cone.

NC = Not a COPC
Tor this medium

Concentration
in Prey
(mg/kg)

240E-OI
2.80E-01
5.80E-01
5.25E-MX)
1.39E-OI
6.60E-09
1 85E-11
1.4 IE-06
5.18E-02
2.06E+04
8.78E+OI
2.08E+03
2.71 E+02
1.64E+01
3.81E+01
3.94E+01
6.90E+03
1 .46E+04
7.08E+04
6.74E+03
1.41E+04
5.35E+03
2.10E+00
5.28E+03
4.94E+03
6.33E+01
695E+02
1.51E+04
l.OOE+00

Cp = Cs x F.UF

Concentration
in Vegetation

(mg/kg)

1.29E+01
3.58E-03
7.42E-03
5.25E+00
I.I8E-03
9.90E-1 1
2.78E-13
1 .20E-09
4.40E-05
8.24E+OI
1.76E-H)!
8.32E-K)!
4.07E+OI
1.64E-OI
5.67E-KK)
2.96E+00
1.38E+02
2.93E+03
2.83E+02
3.19E+02

.41E+04

.34E+03

.89E+00

.58E+02

.29E+OI
2.53E+OI
3.82E+00
3.98E+03
1 .OOE-KX)

Cv = C«xPUF

Estimated
Exposure from

Sediment
(mg/kg BW-day)

I.I3E-03
2.63E-04
545E-04
4.1 IE-03
6.53E-04
3.IOE-11
8.70E-I4
6.63E-09
2.43E-04
9.68E+OI
4.I3E-01
9.78E+00
1.27E+00
7.7 IE-02
4.84E-02
I.85E+00
3.24E+01
3.44E+01
3.33E+02
3.33E+01
6.63E+01
2.51E+01
9.87E-03
1.24 [•>()!
2.42E-KH)
2.98E-01
3.27E+00
1 25E+OI
4.70E-03

EEsed = Cs x FS x IR x FR / DW

FS - 9.4%
IR = 0.29 kg/day
FR= 1
BW = 5.8kg

Estimated
Exposure from

Water
(mg/kg BW-day)

NC
I.33E-04
7.55E-04
8.30E-05
I.20E-03
3.74E-10
7.38E-13
2.59E-09
3.10E-04
6.39E+00
1.88E-01
6.7 IE-01

NC
4.57E-04
7.02E-02
1.78E-02
3.5IE+00
1 .42E+00
5.99E+01
9.79E-02

NC
4.47E-01
2.99E-04
2.32E+00
1.66E-02
2.12E-02
1.74E-02
7.57FXM)

NC

F.Ewater = Cw x FRw x NIRw

KRw = 1
NIRw = 0.083 g/g-day

LO
O
10
CX>
U1
U>
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Raccoon Exposure Calculations
Li Tungsten Site

Chemical

Acetone
4,4'-DDE
U'-DDD
Total PCBs
Uranium-238
Radium-226
Radium-228
lliorium-230
[Tiorium-232

Aluminum
Antimony
Arsenic
iarium
Jeryllium
Cadmium
Chromium
Cobalt
Copper
ron
^ead
Magnesium
Manganese
Mercury
Nickel
Selenium
Silver
Vanadium
/inc
Cyanide

Estimated
Exposure from

Prey
(mg/kg BW-day)

3.84E-02
4.48E-02
9.28E-02
8.40E-01
2.22E-02
1.06E-09
2.96E-I2
2.26E-07
8.29E-03
3.30E+03
I.40E-K)!
3.33E+02
4.34E+OI
2.62E-MM)
6.IOE-HK)
6.30E+00
1.10E+03
2.34E+03
1.13E+04
1 .08E+03
2.26E+03
8.56E+02
3.36E-01
8.45E+02
7.91E+02
1.01E+01
I . I IE+02
2.42E+03
I.60E-01

EF.prey = Cp K FRp X NIRp

FRp = 1
NIRp = 0.16g/g-day

Estimated
Exposure from

Vegetation
(mg/kg BW-day)

2.06E+00
5.73E-04
1 19E-03
8.40E-01
1 .89E-04
1. 58E-11
4.44E-14
1.92E-IO
7.04E-06
1.32E+01
2.81 E-KK)
1.33E-K)!
6.50E-KX)
2.62E-02
9.06E-01
4.73E-01
2.21E+01
4.68FX)2
4.53E+01
5.10K+01
2.26E+03
2.14FX)2
3.02E-01
2.53E+01
2.06E-KM)
4.05E-MM)
6 12E-01
6.36E+02
I.60E-01

EEveg - Cv x FRv x NIRv

FRv= 1
NIRv = 0.16g/g-day

Total Estimated
Exposure

(mg/k« BW-day)

2.1()E+()()
4.58E-02
9.53E-02
1.681-XM)
2.431--02
1 .48E-09
383E-12
2.35E-07
8.85E-03
3.41E+03
1.75E+01
3.57E+02
5.I1E+OI
2.73E+00
7.I2E-HX)
8.65E-HK)
1.16E+03
2.85E+03
1.18E+04
1.16E+03
4.58E+03
1.10E+03
6.49E-01
8.85E+02
7.96E-K)2
1.45Ii+()l
l.15li+02
3.07E+03
3.25E-OI

EEtotal = EEsed + EF.water
+ F.Eprey + EEveg

Raccoon
TRY

(mg/kg BW-day)

4.29E+00
3.40E-OI
3. 401- -01
2. 601- -03
7.90I--01

NA
NA

9.01E+00
9.01E+00
4 90E-01
3.00E-02
3.00E-02
2.17E+00
2.80E-01
5.00E-02
1.18E+03
1.29E+01
754E+00
7.73E+00
3.44E+00
2.40E+01
3.78E+OI
3.38E+00
I.72E+OI
2.00E-02
5.10E-01
9.00K-02
6.87I{+01
2.95li+01

Hazard
Quotient
(unitless)

4.89E-OI
1.35E-01
2.80E-01
6.48E+02
3.07E-02

NA
NA

2.61 E-08
9.82E-04
6.96E+03
5.82E+02
I.19E+04
2.36E+01
9.74E+00
I.42E+02
7.36E-03
9.02E+01
3.78E+02
1.52E+03
3.38E+02
I.91E+02
2.90E+01
I.92E-01
5.14E+01
3.98E+04
2.84E+01
1 28E+03
4.47E+OI
1.10E-02

I IQ = EEtotal/ NO AF.U00
o
to
00
in
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American Robin Exposure Calculations
Li Tungsten Site
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Chemical

Acetone
Benzene
2-Butanone
2-1 lexanone
Methylene Chloride
4-Melhyl-2-pentanone
fetrachlorethene
Acenaphthene
Anthracene
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)nuoranthene
JenzeKg.h.iJperylene
3enzo(a)pyrene
bis(2-ethylhexyl)phthalate
Carbazole
Chrysene
)iben7,(a,h)anthracene
)ibenzofuran

Fluoranthene
•"luorene
lndeno( 1 ,2,3-cd)pyrene
2-Methylnaphthalene
Naphthalene
'henanthrene
'yrene
•Indrin
Ibtal PCBs
Uranium-238
Radium-226
Radium-228
lTiorium-230
Thorium-232

Concentration
in Soil

(mg/kg)

1.90E-01
4 OOE-03
520E-02
4.50E-02
2.20E-02
2.90E-02
3.90E-02
6.40E-01
7.00E-OI
3.IOE-H)0
l.OOE+01
1.50E+00
4.70E-KK)
3.90E+00
1 60E+01
1 .OOE+00
4 OOE+00
1.30F.+00
8.30E-01
l.OOE+OI
5.70E-01
3.80E+00
6.10E-01
1.90E-01
3.80E+00
7.30E+00
7.00E-02
1.59E+01
1 .42E+00
2.50E-07
1.96E-09
1.51E-05
2.00E+00

Concentration
in Water

(mg/l)

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

4.00E-03
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1 .OOE-03
1.45E-02
4.50E-09
8.89E-12
3.12E-08
3.73E-03

Concentration
in Prey
(mg/kg)

I.90E-01
4. OOE-03
5.20E-02
4.50E-02
2.20E-02
2.90E-02
3.90E-02
1.54E-OI
1.75E-01
1.18E-I-00
9.60E-HX)
1 .40E-K10
1.72E+00
3.35E+00
1.60E+01
1 .OOE+00
1 .48E+00
4 94 E -01
8.30E-01
3.20E+00
5.70E-OI
2.85E+00
6.10E-01
1.90E-01
1.10E-KK)
5.40E+00
6.30F.-01
9.53E+01
1 .42E+00
2.50E-07
1 .96E-09
1.5 IE-05
2. OOE+00

Concentration
in Vegetation

(mg/kg)

I.02E+OI
9.20E-03
1.37F.+00
2.79E-01
1 61E-01
2.35E-01
4.29E-02
1.34E-01
6.30E-02
6.20E-02
1.20E-OI
1.80E-02
9.40E-03
4.68E-02
3.20E-02
4.80E-01
4.80E-02
1.04E-02
1.33E-OI
4.00E-OI
7.98E-02
4.56E-02
1.I6E-01
8.36E-02
3.42E-01
2.92E-01
1 40I--03
1.75E-OI
1.2 IE-02
3.75E-09
2.94E-1 1
1 28E-08
1.70E-03

Estimated
Exposure from

Soil
(mg/kg BW-day)

I.791--03
3.78I--05
4.91E-04
4.25E-04
208E-04
2.74E-04
3.68E-04
6.04E-03
6.6 IE-03
2.93E-02
9.44E-02
1.42E-02
4.44E-02
3.68E-02
I.51E-OI
9.44E-03
3.78E-02
1.23E-02
7.83E-03
9.44E-02
5.38E-03
3.59E-02
5.76E-03
1.79E-03
3.59E-02
6.89E-02
6.6 IE-04

.50E-01

.34f>02
2.36F.-09

85E-11
.43E-07
.89E-02

Estimated
Exposure from

Water
(mg/kg BW-day)

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

3.70E-04
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

9.24E-05
1.34E-03
4.16E-10
8.2 IE-1 3
288E-09
3.45E-04
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American Rohin Exposure Calculations
Li Tungsten Site
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Chemical

Aluminum
Antimony
Arsenic
Harium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron
.ead
Magnesium
Manganese
Mercury
Nickel
Selenium
Silver
Hialliuin
Vanadium
7,\nc
Cyanide

Concentration
in Soil

(mR/kg)

5.66E+04
5.61 R+03
6. 301: +03
6.40K+03
1.10E+OI
2.39E+01
1.62E+03
4.66E+03
4.61E+03
3.13E+04
1.96E+04
9.40E+04
9.00E+04
8.40E+00
2.89E+04
2.62E+02
1.I4E+02
2 271- +01
1.65E+02
2.90E+03
2.30E+00

Cs = maximum
detected cone.

Concentration
in Water

(mg/l)

7.70E+OI
2.26E+00
8.091i+00

NC
5.50E-03
8.46H-OI
2 15E-OI
423E+01
1.71E+01
7.22E+02
I.I8E+00

NC
5.39E+00
3.60E-03
2.79E+01
2.00E-01
2.56E-01

NC
2.IOE-01
9.12E+01
O.OOE+00

Cw = maximum
detected cone.

NC = Not a COPC
tor this medium

Concentration
in Prey
(mR/kR)

5.66E+04
5.61E+03
6.30E+03
6.40E+03
1.10E+01
8.84E+OI
1 .62E+02
4.66E+03
9.22E+03
3.13E+04
1.86E+04
9.40E+04
9.00E+04
8.40E+00
5.78E+04
2.52E+03
1 I4E+02
2.27E+01
1 .65E+02
1 65E+04
2.30E+00

Cp = Cs x EUF

Concentration
in Vegetation

(itiR/kg)

2.26E+02
I.12R+03
2.52F->()2
9.60E+02

.10E-01
.31E+OI
.22E+01
.32E+OI
.84E+03
.25E+02

8.82E+02
9.40E+04
2.25E-HM
7.56E+00
1.73E+03
6.55E+00
4.56E+01
9.08E-02
9.08E-01
4.35E+03
2.30E+00

Cv = Cs x PUF

Estimated
Exposure from

Soil
(mR/kR BW-day)

5.34Ii+02
5.29['+01
595E+OI
6.04E-H)!
1.04E-01
2.26E-OI
1.53E+01
4.40E+01
4.35E+01
2.95E+02
I.85E-K)2
8.87E+02
8.49E+02
7.93E-02
2.73E+02
2.47E+00
1.08I-+00
2.14E-01
1.56F'+00
2.74E+01
2.I7E-02

F.F,soil - Cs x FS x IR x FR /

FS = 10.4%
IR = 0.011 kg/day
FR = 0.66
BW - 0.08 kg

Estimated
Exposure from

Water
(mR/kR BW-day)

7.1IE+00
209E-0]
7.48R-01

NC
5.08E-04
7.82E-02
1.99E-02
3.91E+00
1.58E-KK)
6.67E+OI
I.09E-01

NC
4.98E-01
3.33E-04
2.58E-HK)
1 85E-02
2.37E-02

NC
1.94E-02
8.43E+00
O.OOE+00

F.Fwater = Cw x FRw x NIR

FRw = 0.66
NIRw-O.I4g/g-day
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American Rnhin Exposure Calculations
Li Tungsten Site

Chemical

Acetone
Jenzene

2-Butanone
2-Hexanone
vlethylene Chloride
4-Methyl-2-pentanone
Tetrachlorethene
Acenaphthene
Anthracene
tenzo(a)anthracene
3enzo(b)fluoranthene
tenzo(k)fluoranthene
}enzo(g,h,i)perylene
3enzo(a)pyrene

bis(2-ethylhexy!)phthalate
Carbazole
Chrysene
!)iben/(a,h)anthracene
Dibenzofuran
Kluoranthene
Fluorene
Indeno( 1 ,2,3-cd)pyrene
2-Methylnaphthalene
Naphthalene
I'henantlirene
Pyrene
Fndrin
Total I'CBs
Uranium-238
Radium-226
Radium-228
Thorium-230
llioriuin-232

Estimated
Exposure from

Prey
(mg/kg BW-day)

5.64F--02
1.I9K-03
I.54E-02
1.34E-02
6.53E-03
861E-03
1 16E-02
4.56E-02
5.20E-02
3.50E-01
2.85E-KK)
4.14E-01
5.10E-01
9.96E-01
4.75E+00
297E-OI
4.40E-01
1.47E-OI
2.47E-01
9.50E-01
1.69E-01
8.46E-01
1.81E-01
5.64E-02
3.27E-01
1.60E+00
1.87F.-01

2.83E-HH
4.22E-01
7.43E-08
5.82E-10
4.48E-06
5.94E-01

Estimated
Exposure from

Vegetation
(mg/kg BW-day)

5.i iE+o<)
4.6 IK-03
6.89E-01
1.40E-01
806E-02
1 I8E-01
2.15E-02
6.74E-02
3.16E-02
3. HE-02
6.02E-02
9.03E-03
4.72E-03
2.35E-02
I.6IE-02
2.41E-01
2.4 IE-02
5.22E-03
6.66E-02
2.01E-01
4.00E-02
2.29E-02
5.81 E-02
4.19E-02
1.72E-01
I.46E-01
7.02F.-04
8.77E-02
6.05E-03
1.88E-09
147E-11
6.44E-09
8.53E-04

Total Estimated
Exposure

(mg/kg BW-day)

5.I7E+00
5.84E-03
7.05E-OI
1.541' -01
8.73E-02
1.27E-01
3.35E-02
1.19E-01
9.02E-02
4.10E-01
3.0IE+00
4.38E-OI
5.59E-01
1.06E+00
4.92E+00
5.47E-01
5.0IE-OI
1 64E-01
3.21E-01
1.25E-HX)
2 15E-01
9.05E-01
2.45E-01
l.OOE-OI
5.35E-OI
1.82E+00
1.88E-OI

2.86E+OI
4.43E-01
7.89E-08
6.I6E-10
4.64E-06
6.14E-01

Robin
TRY

(mg/kg BW-day)

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

300E-OI
1 80E-01
1.60E+01

NA
NA
NA
NA

Hazard
Quotient
(unitless)

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

6.28E-01
1.59E+02
2.77E-02

NA
NA
NA
NA

u>
o
to
00
(J\-J
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American Robin Exposure Calculations
Li Tungsten Site

Chemical

Aluminum
Antimony
Arsenic
Jarium
Beryllium

Cadmium
Chromium
Cobalt
Copper
iron
Lead
Magnesium
Manganese
Mercury
Nickel
Selenium
Silver
I"hallium
Vanadium
/MC
Cyanide

Estimated
Exposure from

Prey
(mg/kg BW-day)

1 .68E+04
I.67E+03
1 87E+03
1.90E+03
3.27E+00
2.63E+01
4.81E+01
1.38E+03
2.74E+03
9.30E+03
5.53E+03
2.79E+04
2.67E+04
2.49E+00
1.72E+04
7.47E+02
3.39E+01
6.74E+00
4 901- +01
4.91E+03
6.83E-01

KF.prey = Cp x FRp x Nip

FRp - 0.66
NIRp - 0 45 g/g-day

Estimated
Exposure from

Vegetation
(mg/kg BW-day)

1.14E+02
5.63E+02
1.26E-HI2
4.82E+02
5.52F.-02
6.59E+00
6.09E+00
467E+01
9.25E+02
6.28E+01
4.42E+02
4.72E+04
1.13E-MM
3.79E+00
8.70E+02
3.29E+00
2.29E+01
4.55F.-02
4.55E-01
2.18E+03
1.15E+00

F.Eveg = Cv x FRv x NIRv

FRv = 066
NIRv - 0.76

Total Estimated
Exposure

(mg/kg BW-day)

I.75E+04
2.28E+03
2.06E-H)3
2.44E+03
3.43E+00
3.32E+01
6.95E+OI
1.48E+03
3.71 E+03
9.72E+03
6.16E+03
7.60E-H14
389E+04
6.37E+00
1 83E+04
7.53E+02
5.78E+01
7.00E+00
5.IOE+OI
7.I3E+03
I.86E+00

F.F.total = EEsoil <- EEwater
+ EEprey + EF.veg

Robin
TRY

(mg/kg BW-day)

1 . 1 1 E+02
NA

5.14E-HX)
2.09E+01

NA
1.45E+00
1 .OOE-KX)

NA
3.32Fi+OI

NA
3.85E-KX)

NA
9.77E+02
640E-03
7.74E+01
5.00E-OI

NA
NA

1.I4E+OI
3.00E+00

NA

NA - Not Available

Hazard
Quotient
(unitless)

1.57E+02
NA

4.00E+02
1.17E+02

NA
2.29E+OI
6.95E+01

NA
1.12E+02

NA
1.60E+03

NA
3.98E+OI
9.95E+02
2.37E-H)2
1.51E+03

NA
NA

4.48E+00
2.38E+03

NA

HQ = EElotal / NOAF.I^

00
o
to
00
U1
00
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Deer Mouse Exposure Calculations
Li Tungsten Site

Chemical

Acelone
Jenzene

2-Butanone
2-Hexanone
dethylene Chloride

4-Methyl-2-pentanone
I'etrachlorethene

Acenaphthene
Anthracene
)enzo(a)anthracene
3enzo(b)fluoranthene
)enzo(k)fluoranthene
Benzo(g,h,i)perylene
3enzo(a)pyrene
>is(2-ethylhexyl)phthalate
Carba/.ole
Chrysene
)iben7(a,h)anthracene
Jibenzofuran
'"luoranthene
"luorene
ndeno( 1 ,2,3-cd)pyrene

2-Methylnaphthalene
Naphthalene
'henanthrene
Pvraie
I'jidrin
Total PCBs
Uranium-238
Radium-226
Radium-228
Thorium-230
Thorium-232

Concentration
in Soil

(me/kg)

1.90E-01
4.00K-03
5.20E-02
4.50E-02
2.20E-02
2.90E-02
3.90E-02
6.40E-01
7.00E-OI
3.IOE+00
l.OOE+01
1.50E-HX)
4.70E-HX)
3.90E-KK)
1.60E+01
1 .OOF.+OO
4.00E+00
1 30E+00
8.30E-01
1 OOF. +01
5.70E-01
3.80E+00
6.IOE-01
1.90E-01
3.80E+00
7.30E+00
7.00I--02
1.59E+OI
1 .42E+00
2.50E-07
1.96E-09
1.5 IE-05
2.00E+00

Concentration
in Water

(mg/1)

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

400E-03
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1 .OOE-03
1.45E-02
4.50E-09
8.89E-I2
3.12E-08
3.73E-03

Concentration
in Prey
(nig/kg)

1.90E-01
4.00E-03
5.20E-02
450E-02
2.20E-02
2.90E-02
3.90E-02
1.54E-OI
1.75E-OI
I.18E+00
9.60E-KK)
1.40E+00
I.72E+00
3.35E+00
1.60E+01
1 .OOE+00
1 .48E+00
4.94E-OI
8.30E-OI
3.20E+00
5.70E-OI
2.85E+00 .
6 10E-OI
I.90E-OI
I.IOE+00
5.40E+00
6.30E-01
9.53E+01
1 .42E+00
2.50E-07
1.96E-09
1.5 IE-05
2.00E+00

Concentration
in Vegetation

(mg/kg)

I.02E+01
9.20F--03
1.37E-KH)
2.79E-01
1.61E-01
2.35E-01
4.29E-02
1.34E-01
6.30E-02
6.20E-02
I.20E-01
1.80E-02
9.40E-03
4.68E-02
3.20E-02
480E-OI
4.80E-02
1.04E-02
1.33E-OI
4.00E-01
7.98E-02
4.56E-02
1.16E-01
8.36E-02
3.42E-01
292E-OI
1 .40E-03
1.75E-OI
1.2 IE-02
3.75E-09
2.94E-II
1 28E-08
1 .70E-03

Estimated
Exposure from

Soil
(mg/kg BVV-day)

5.70E-04
1 20E-05
1.56E-04
1.35E-04
6.60E-05
8.70E-05
1.17E-04
1.92E-03
2.10E-03
9.30E-03
3.00E-02
4.50E-03
1.4 IE-02
1.I7E-02
4.80E-02
3.00E-03
I.20E-02
3.90E-03
2.49E-03
3.00E-02
1.7 IE-03
1. 14E-02
I.83E-03
5.70E-04
I.14E-02
2 .19E-02
2.IOE-04
4.77E-02
4.26F.-03
7. 501-;- 10
5.88JM2
4.53E-08
600E-03

Estimated
Exposure from

Water
(mg/kg BW-day)

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

7.60E-04
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.90E-04
2.76E-03
855E-10
1 69E-I2
593E-09
7.09E-04

u>
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00
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Deer Mouse Exposure Calculations
Li Tungsten Site

Chemical

Aluminum
Antimony
Arsenic
lariutn

Beryllium
Cadmium
Chromium
Cobalt
Copper
ron
Lead
Vlagnesium
Manganese
Mercury
Nickel
Selenium
Silver
Ilialliiim
Vanadium
/,inc
Cyanide

Concentration
in Soil

(mg/kg)

5.66E+04
5.6IE-HI3
6.30E+03
6.40E+03
1.10E+01
2.39E+01
1 .62E+03
4.66E+03
4.61 E+03
3.13E+04
1.96E+04
9.40E+04
9.00E+04
8.40E-HK)
2.89E+04
2.62E+02
1.14E+02
2.27E-K)!
1.65E-H)2
2.90E+03
2.30E-HX)

Cs ~ maximum
detected cone.

Concentration
in Water

(rng/l)

770E+01
2.26E+00
8.09E-HK)

NC
5.50E-03
8.46E-01
2.15E-01
4.23E+01
1.7IE+01
7.22E^)2
1.18E+00

NC
5.39E-KX)
3.60E-03
2.79E-K)!
2.00E-01
2.56E-01

NC
2.10E-OI
9.12E+01
O.OOE+00

Cw = maximum
detected cone.

NC = Not a COPC
for this medium

Concentration
in Prey
(mg/kg)

5.66E+04
5.61E+03
6.30E-H)3
6.40E+03
1.10E+01
8.84E+01
1 .62E+02
4.66E+03
9.22E403
3.I3E+04
1.86E+04
9.40E+04
9.00E404
8.40E+00
5.78E-H)4
2.52E+03
1.14E+02
2.27E+01
1.65E+02
1.65E+04
2.30E+()0

Cp = Cs x EUF

Concentration
in Vegetation

(mg/kg)

2.26E+02
1.12E+03
2.52E+02
9.60E-HJ2

.10E-01
.31E+OI
.22E+01

9.32E-K)!
.84E+03
.25E-H)2

8.82E^2
9.40E-HM
2.25E+04
7.56E-KK)
1.73E+03
6.55E+00
456E-+01
9.08E-02
9.08E-01
4.35E+03
2.30E+00

Cv = Cs x PUF

Estimated
Exposure from

Soil
(mg/kg BW-day)

1.70E+02
1.68E-H)!
1.89E+OI
1.92E+01
3.30E-02
7.17E-02
4.86E+00
1.40E+01
I.38E+01
9.39E-H)!
5.88E+OI
2.82E+02
2.70E-HJ2
2.52E-02
8.67E+01
7.86E-01
3.42E-01
6.8 IE-02
4.95E-01
8.70E+00
6.90E-03

F.Esoil = Cs x FS x IR x FR / BW

FS - 2%
IR = 0.00.1 kg/day
1 R = 1
BW = 0.02 kg

Estimated
Exposure from

Water
(ing/kg BW-day)

1.46E+OI
4.29E-01
1.54E+00

NC
I.05E-03
I.61E-OI
4.09E-02
8.04E-I-00
3.25E+00
1.37E-H)2
2.24E-OI

NC
1.02E-HM)
6.84E-04
5.30E+00
380E-02
4.86E-02

NC
3.99E-02
1.73E+OI
O.OOE+00

F.Ewater ;- Cw x FRw x NIRw

l;Rw - 1
NIRw-0.19g/g-day

co
o
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Deer Mouse Exposure Calculations
Li Tungsten Site

Chemical

Acetone
Benzene
2-Butanone
2-Hexanone
Vlethylene Chloride
4-Methyl-2-pentanone
fetrachlorethene
Acenaphthene
Anthracene
3enzo(a)anthracene
3enzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(g)h,i)perylene
Benzo(a)pyrene
his(2-ethylhexyl )phthalate
Carhazole
Chrysene
1 )ibenz(a,h)anthracene
Dibenzofuran
Fluoranthene
:'"luorene
lndeno{ 1 ,2,3-cd)pyrene
2-Methylnaphthalene
Naphthalene
Phenanthrene
i'yrene
lindrin
Total PCBs
Uranium-238
Radium-226
Radium-228
lliorium-230
Thorium-232

Estimated
Exposure from

Prey
(mg/kg BW-day)

2.85E-02
6.00E-04
7.80E-03
6.75E-03
3.30E-03
4.35E-03
5.85E-03
2.30E-02
2.63E-02
1.77E-01
1.44E400
2.09E-OI
2.57E-OI
5.03E-OI
2.40E+00
1.50E-01
222E-01
741E-02
1 25E-01
4.80E-01
8.55E-02
4.28E-01
9.15E-02
2.85E-02
1.65E-01
8 IOE-01
9.45F.-02
1.43E+01
2.13E-01
3.75E-08
2.94E-K)
2.27E-06
3.00E-01

Estimated
Exposure from

Vegetation
(mg/kg BW-day)

1.22E+00
1.IOE-03
1 65E-01
3.35E-02
1.93E-02
2.82E-02
5.15E-03
1.6 IE-02
7.56E-03
7.44E-03
1.44E-02
2.16E-03
I.13E-03
562E-03
3.84E-03
5.76E-02
5.76E-03
1.25E-03
1.59E-02
4.80E-02
9.58E-03
5.47E-03
1.39E-02
1 .OOE-02
4.IOE-02
3.50E-02
1 .68E-04
2.10E-02
1.45E-03
4.50E-10
3.53E-12
1.54E-09
2.04E-04

Total Estimated
Exposure

(mg/kg BW-day)

1.25E-HM)
1.72E-03
1.73E-OI
4.04E-02
2.26E-02
3.26E-02
1.1 IE-02
4. HE-02
3.59E-02
1.93E-01
I.48E-HK)
2.16E-OI
2.73E-01
5.20E-01
2.45E+00
2.1 IE-01
2.40E-01
7.92E-02
I.43E-01
5.58E-01
9.68E-02
444E-01
1.07E-OI
3.9 IE-02
2 I8E-OI
8.67E-OI
9.49E-02
I.44E-K)!
2.2 IE-01
3.96E-08
3.05E-IO
2.32E-06
3.07E-01

Mouse
TRY

(mg/kg BW-day)

1.78E+01
2.79E+OI
3.I5E+03
2.57E+03
1.04E+OI
4.45E+01
1 .48E+00
1.06E+00
1.06E-KX)
1.06E+00
I.06E-KX)
1.06E-HX)
I.06E-HK)
1.06E-KK)
1.93E+01

NA
1.06E+00
1 .06E-KX)

NA
1 .06E-MX)
1 .06E+00
1 .06E+00
1.06E+00
1 .06E-HX)
1 .06E+00
1 .06E+00
I.OOE-OI
1 .OOE-02
3.25E+00

NA
NA

3.721-X1I
3.72E+01

Hazard
Quotient
(unitless)

7.03E-02
6.1SE-05
5.48E-05
I.57E-05
2.I8E-03
7.33E-04
7.5 IE-03
3.88E-02
3.39E-02
I.82E-OJ
1.40E+00
2.04E-01
2.57E-OI
4.91E-OI
1.27E-01

NA
2.26H-01
7.48E-02

NA
5.26E-01
9.I3E-02
4.19E-01
1.01E-01
3.69E-02
2.05E-01
8.18F.-OI
9.49E-OI
1 .44E+03
6.8 IE-02

NA
NA

6.23E-08
8.25E-03

u>
o
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Deer Mouse Exposure Calculations
Li Tungsten Site

Chemical

Aluminum
Antimony
Arsenic
"iarium
5eryllium

Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Selenium
Silver
Challium
Vanadium
7,inc
Cyanide

Estimated
Exposure from

Prey
(mg/kg BW-day)

849E+03
8.42E+02
9.45E-H)2
9.60E+02
I.65E+00
1.33E+01
2.43E+01
6.99E+02
1.38E+03
4.70E+03
2.79E+03
1.41E+04
1.35E-HM
1.26E+00
8.67E+03
3.77F>02
1.7IE+01
3.4IE+00
2.48E+OI
2.48E+03
3.45E-01

EF.prey - Cp x FRp x Nip

FRp - 1
NIRp = 0 I5g/g-day

Estimated
Exposure from

Vegetation
(mg/kg BW-day)

2.72E+01
1.35E+02
3.02E+OI

.I5E+02
.32E-02
.58E+00
.46E+00
.12E+01

2.21E+02
.50E+01
.06E+02
.I3E404

2.70E+03
9.07E-01
2.08E+02
786E-01
5.47E+00
1 .09E-02
1.09E-01
5.22E+02
2.76E-01

F F v e g - C v x F R v x N I R v

1 Rv - 1
NIRv = O . I 2

Total Estimated
Exposure

(mg/kg BW-day)

8.70E-K13
9.93E+02
9.96I-+02
1 .09E+03
1.70E+00
1.51E+01
3.07E+01
7.32E+02
1.62E+03
4.94E+03
2.96E-K)3
2.57E+04
1.65E-KM
2.19E-HX)
8.97E+03
379E+02
2.30E+01
3.48E+00
2.54E+OI
3.03E+03
6.28E-01

EElotal - EFsoil + EEwater
+ EEprey + F^Eveg

Mouse
TRY

(mg/kg BW-day)

2.04F.+00
1. 301; -01
I.30E-()I
9.00E+00
1.I7E+00
2.00E-OI
4.87E+03
5.33E+OI
3.11E+01
3.20E+01
1.42E+OI
l.OOE+02
1.56E402
1.40E-H)!
711E+01
8.00E-02
2.11E+00
1 .30E-02
3.70E-OI
2.85E+02
1 .22E+02

NA = Not Available

Hazard
Quotient
(unitless)

4.27E+03
7.64E+03
7.66E+03
1.22E+02
1 .45E+00
7.54E+01
6.30E-03
I.37E+OI
5.21E+OI
1.54E+02
2.08E-K)2
2.57E+02
1.06E+02
1.57E-01
I.26E402
4.74E+03
1.091- +01
2.68E+02
6.86F-X)!
I.06E+01
5.15E-03

IIQ = EF.total/NOA£lj

LO
O
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Red Fox Exposure Calculations
Li Tungsten Site

Chemical

Acetone
Benzene
2-Butanone
2-Hexanone
Melhylene Chloride
4 -Methyl-2-pentanone
retrachlorethene
Acenaphthene
Anthracene
Benzo(a)anthracene
)enzo(b)fluoranthene
5enzo(k)fluoranthene
)enzo(g,h,i)perylene
Benzo(a)pyrene

bis(2-ethylhexyl)phthalate
Carbazole
Chryscne
[)iben7(a,h)antJuacene
Jibenzofuran
Fluoranthene
Fluorene
lndeno( 1 ,2,3-cd)pyrene
2-Methylnaphthalene
Naphthalene
Phenanthrene
I'yrcne
Rndrin
Total PCBs
Uranium-238
Radium-226
Radium-228
nwrium-230
ITiorium-232

Concentration
in Soil

(rag/kg)

1.90E-OI
4.00E-03
5.20E-02
4.50E-02
2.20E-02
2.90E-02
3.90E-02
6.40E-01
7.00E-01
3.IOE-HX)
I.OOE+fll
I.50E-KX)
4.70E-KX)
3.90E-HK)
I.60E+01
1 .OOE+00
4. 001- +00
1.30E+00
8.30E-OI
l.OOE+01
5.70E-OI
3.80E-K)0
6.10E-01
1.90E-01
3.80E+00
730E+00
7.00E-02
I.59E+OI
1 .42E+00
2.50E-07
I.96E-09
1.5 IE-05

2.00E-KX)

Concentration
in Water

(mB/l)

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

4.00E-03
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1 .OOE-03
1.45E-02
4.50E-09
889E-I2
3.12E-08
3.73E-03

Concentration
in Prey
(mg/kg)

1.90E-01
4.00E-03
5.20E-02
4.50E-02
2.20E-02
2.90E-02
3.90E-02
1.54E-01
1.75E-01
1.18E+00
9.60E+00
1.40E+00
1.72E+00
3.35E+00
1.60E+OI
1 .OOE+00
1 48E+00
4.94E-01
8.30E-01
3.20E+00
5.70E-OI
2.85E-HK)
6.IOE-OI
1.90E-OI
I.I OE +00
5.40E-KX)
6.30E-01
953E+01
1 .42E+00
2.50E-07
I.96E-09
1.5 IE-05
2.00E+00

Concentration
in Vegetation

(mg/kg)

1 02E+01
9.20E-03
1.37E+00
2.79E-OI
1.6 IE-01
2.35E-01
4.29E-02
1.34E-01
6.30E-02
6.20E-02
1.20E-OI
1.80E-02
9.40E-03
4.68E-02
3.20E-02
4.80E-OI
4.80E-02
1.04E-02
1 33E-OI
4.00E-OI
7.98E-02
4.56E-02
1.I6E-OI
8.36E-02
3.42E-01
2.92E-OI
1 .40E-03
1.75E-01
1 2 IE-02
3.75E-09
2.94E-11
1.28E-08
1.70E-03

Estimated
Exposure from

Soil
(mg/kg BW-day)

2.84E-04
5.97E-06
7.77E-05
6.72E-05
3.29E-05
4.33E-05
5.82E-05
9.56E-04
I.05E-03
4.63E-03
1.49E-02
2.24E-03
7.02E-03
5.82E-03
2.39E-02
1 .49E-03
597E-03
1.94E-03
1 24E-03
1 49E-02
8. 5 IE-04
5.67E-03
9.1 IE-04
2.84E-04
5.67E-03
1 .09E-02
I.05E-04
2.37E-02
2.I2E-03
3.73E-10
2.93E-12
2.25E-08
2.99E-03

Estimated
Exposure from

Water
(mg/kg BW-day)

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

3.40E-04
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

8.50E-05
1 23E-03
383E-IO
756E-I3
2.65E-09
3.I7E-04

oto
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Red Fox Exposure Calculations
Li Tungsten Site

Chemical

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
ron
Lead
Magnesium
Manganese
Mercury
Nickel
Selenium
Silver
Iliallium
Vanadium
/,inc
Cyanide

Concentration
in Soil

(mg/kR)

5.66E+04
5.61E+03
6.30E+03
6.40E+03
1.10E+OI
2.39E+OI
1 .62E+03
4.66E+03
4.61E+03
3.13E+04
1.96E+04
9.40E+04
9.00E+04
8.40E-HK)
2.89E+04
262E+02
1.14E+02
2.27E+OI
1.65E+02
2.90E+03
2.30E-KX)

Cs = maximum
detected cone.

Concentration
in Water

(mg/1)

7.70E+OI
2.26K+00
8.09IM-00

NC
5.50E-03
8.46E-01
2.15E-01
4.23E-K)!
1.71E+OI
7.22E-M)2
1.18E+00

NC
5.39E+00
3.60E-03
2.79E-K)!
2.00E-01
2.56E-01

NC
2.10E-01
9.12E+01
O.OOE+00

Cw = maximum
detected cone.

NC -NolaCOPC
for this medium

Concentration
in Prey
(mg/kg)

5.66E+04
5.61E+03
6.30E+03
6.40E+03
J.10E-KI1
8.84E+01
1 .62E+02
466E+03
9.22E+03
3.13E+04
1.86E+04
9.40E+04
9.00E-H14
8.40E-KK)
5.78E+04
2.52E+03
1.14E+02
2.27E+01
1 .65E+02
1 .65E-HJ4
2.30E+00

Cp = Cs x El IF

Concentration
in Vegetation

(mg/kR)

2.26E+02
1.12E+03
2.52E+02
9.60E+02
1.1 OF- -01
1.31E+01
1.22E+01
9.32E+01
I.84E+03
I.25E+02
8.82E+02
9.40E+04
2.25E+04
7.56E+00
1.73E+03
6.55E+00
4.56F.+OI
9.08E-02
9.08E-01
4 .35E+03
2.30E+00

Cv = Cs x PUF

Estimated
Exposure from

Soil
(mg/kg BW-day)

8.45E+01
8.38E+00
9.41E+IM)
9.56IM-00
1.64E-02
3.57E-02
2.42E+00
6.96E-KH)
6.88E+00
4.67E+01
2.93E+01
1 .40E+02
1.34E+02
1.25E-02

432E-H)!
3.91 E-OI
1.701- -01
3.39E-02
2.46F--01
4.33E+00
3.43E-03

EEsoil - Cs x FS x IR x FR / BW

FS = 2.R°'o
IR = 0.24 kg/day
FR 1
B W - 4 . 5 k g

Estimated
Exposure from

Water
(mg/kfi BW-day)

6.55E+00
1.92E-01
688E-01

NC
4.68E-04
7.I9E-02
1.83E-02
3.60E+00
1.45E+00
6.I4E+OI
1.00E-01

NC
4.58E-OI
3.06E-04
2.37E+00
1 .70E-02
2. 18E -02

NC
1.79E-02
7.75E+00
O.OOE+00

KF.water = Cw x FRw x NIRw

F R w - 1
NIRw -0085g/g-day

to
o
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Red Fox Exposure Calculations
Li Tungsten Site

Chemical

Acetone
Benzene

2-Hutanone
2-Hexanone
Methylene Chloride
4-Methyl-2-pentanone
fetrachlorethene

Acenaphthene
Anthracene
Benzo(a)anthracene
Benzo(b)lluoranthene
Benzo(k)fluoranthene
Benzo(g,h,i)perylene
Benzo(a)pyrene
>is(2-ethylhexyl)phthalate
Carbazole
Chrysene
Diben7.(a,h)anthracene
Jibenzofuran
"luoranthene
*luorene
lndeno(l ,2,3-cd)pyrene
2-Methylnaphthalene
Naphthalene
Phenanthrene
I'yrene
Enclrin
Total PCBs
Uranium-238
Radium-226
Radium-228
Thorium-230
Thorium-232

Estimated
Exposure from

Prey
(ing/kg BW-day)

1.4 IE-02
2.98E-04
3.87E-03
3.35E-03
1 64E-03
2.16E-03
2.90E-03
1.14E-02
1.30E-02
8.76E-02
7.14E-01
1.04E-01
1.28E-01
2.50E-01
1.19E-HX)
7.44E-02
I.10E-01
3.68K-02
6.18E-02
2.38E-OI
4.24E-02
2.12E-01
4.54E-02
1.4 IE-02
8.20E-02
4.02E-01
4.69E-02
7.09E+00

.06E-01

.86E-08

.46E-10
12E-06

.49E-01

Estimated
Exposure from

Vegetation
(mg/kg BW-day)

5.70E-02
5.15E-05
7.69E-03
1.56E-03
8.99E-04
1.32E-03
2.40E-04
7.53E-04
3.53E-04
3.47E-04
6.72E-04
1.01E-04
5.26E-05
2.62E-04
1.79E-04
2.69E-03
2.69E-04
5.82E-05
7.44E-04
2.24E-03
4.47E-04
2.55E-04
6.49E-04
4.68E-04
1 92E-03
1 64E-03
7.84E-06
9.79E-04
6.76E-05
2.10E-11
1.65E-13
7.I9E-I1
9.52E-06

Total Estimated
Exposure

(mg/kg BW-day)

7.15E-02
3.55E-04
I.16E-02
4.98E-03
2.57E-03
3.52E-03
3.20E-03
1.3 IE-02
1.44E-02
9.26E-02
7.30E-01
1.06E-01
1.35E-01
2.56E-01
1.21E-HX)
7.86E-02
1.16E-01
3. 88 E-02
6.37E-02
2.55E-01
4.37E-02
2.18E-01
4.69E-02
1 .49E-02
8.96E-02
4.14E-OI
4.70E-02
7.12E+00

.09E-01

.94E-08

.50E-10

.15E-06

.52E-01

Red Fox
TRY

(nig/kg BW-day)

4.58E-MH)
7.34E+00
8.11IM-02
6.76E+02
2.68E+00
1 I5E+OI
3.90E-01
280E-01
2.80E-01
2.80E-OI
2.80E-OI
2.80E-01
2.80E-01
2.80E-01
5.09E+00

NA
2.80E-01
2.80E-01

NA
2.80E-OI
2.80E-01
2.80E-01
2.80E-01
2.80E-01
2.80E-01
2.80E-OI
3.oor:-o2
1.50E-03
8.50E-01

NA
NA

9.80E+00
9.80E+UO

Hazard
Quotient
(unitless)

I.56E-02
4.84E-05
1.43E-05
7.36E-06
9.59E-04
3.07E-04
8.2 IE-03
4.69E-02
5.I5E-02
3.3IE-OI
2.6IE-HX)
3.79E-01
4.8 IE-01
9.13E-01
2.39E-01

NA
4.16E-01
1.38E-OI

NA
9.I2E-01
1.56E-01
7.78E-01
1.68E-01
5.32E-02
3.20E-OI
1 .48E+00
I.57E-KM)
4.75E+03
1.28E-01

NA
NA

I.17E-07
1.55E-02

OJ
O
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Red Fox Exposure Calculations
Li Tungsten Site

Chemical

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Selenium
Silver
thallium
Vanadium
/,inc
Cyanide

Estimated
Exposure from

Prey
(mg/kg BW-day)

4. 2 IE +03
4.17E+02
4.69E+02
4.76E+02
8.18E-01
6.58E+00
1.2IE+01
3.47E+02
6.86E+02
2.33E+03
1.39E+03
6.99E+03
6.70E+03
6.25E-01
4.30E-K)3
1 87E+02
8.48E+00
1.69E+00
1.23E+01
1.23E+03
1.71E-01

EEprey = Cp x FRp x Nip

FRp = 1
NIRp = 0.0744 g/g-day

Estimated
Exposure from

Vegetation
(mg/kg BW-day)

1 .27E+00
628E+00
1.4IE+00
5.38E+00
6.16E-04
7.36E-02
6.80E-02
522E-01
1.03E+01
7.01 E-OI
4.94E-KK)
5.26E+02
1.26E+02
4.23E-02
9.71 E+00
3.67E-02
2.55F-01
5.08E-04
5.08E-03
2.44E-K11
1.29E-02

EEveg = Cv x FRv x NIRv

F R v = 1
NIRv -0.0056

Total Estimated
Exposure

(mR/kg BW-day)

4.30E+03
432lv+02
4.80I--H)2
4.91F:+02
8.36E-01
6.76E+00
1.46E+01
3.58E+02
7.05E+02
2.44E+03
I.42E+03
7.66E+03
6.96E+03
6.80E-OI
4.36E+03
1.88E+02
8.93E+00
1.72E+00
1.25E+01
1.27E+03
1.87E-01

EEtoUl = EEsoil + F.F.waler
+ FF.prey < EEveg

Red Fox
TRY

(mg/kg BW-day)

5.40E-OI
3.00E-02
4.00E-02
2.32E+00
3.00E-01
5.00E-02
1.25E+03
1.37E+OI
4.51E+00
8.24E+00
3.66E^flO
2.56E^1
4.03E-H)!
3.67E+00
1.83E-M)!
2.00E-02
5.60E-OI
3.40E-03
l.OOE-01
7.33E+01
3.15E+01

NA = No( Available

Hazard
Quotient
(unitless)

7.97E+03
1 .44E-KM
I.20E+04
2.12E+02
2.79E+00
I.35E-H12
1 I6E-02
2.61E+01
1.56E+02
2.96E+02
3.88E+02
2.99E-H)2
I.73E+02
1.85E-OI
2.38E+02
9.38E+03
1.59E+01
5.07E+02
I.25E+02
1.73E+01
5.95E-03

IIQ - EEtolal / NOAELr

U)
o
to
00
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Aquatic Plant, Invertebrate and Fish
Radiation Exposure Calculations: Internal Dose

Li Tungsten Site

Radionuclide

Uranium-238
Uranium-234
Thorium-230
Radium-226

Lead-210
Thorium-232
Radium-228
Thorium-228

(Cwr)

(Ci/mJ)
4.80E-09
4.80E-09
6.40E-10
4.50E-09
4.50E-09
4.IOE-IO
2.40E-09
2.40E-09

BCFp

(mj/kg)
9.00E-OI
9.00E-OI
3. OOE+00
3.00E+01
2.00E+00
3. OOE+00
3.00E+01
3.00E+00

CPr

(Ci/kg)
4.32E-09
4.32E-09
I.92E-09
I.35E-07
9.00E-09
I.23E-09
7.20E-08
7.20E-09

MeVPr

4.30E+00
4.90E+00
4.30E+00
4.30E+00
4.30E+00
4.00E+00
5.50E+00
5.40E+00

Totals:

DPr

(rad/d)
9.5 IE-04
1 .08E-03
4.23E-04
2.97E-02
I.98E-03
2.52E-04
2.03E-02
I.99E-03

5.67E-02

TRY
(rad/d)
.OOE+00
.OOE+00
.OOE+00
.OOE+00
.OOE+00
.OOE+00
.OOE+00
.OOE+00

1. OOE+00

HQ
(unitless)
9.5 1 E-04
1 .08E-03
4. 23 E-04
2.97E-02
1.98E-03
2.52E-04
2.03E-02
1.99E-03

5.67E-02

Notes:

C^ = Maximum concentration in water.
BCFp = water-to-plant concentration factor
Cpt = Concentration of radionuclide r in plant = C^, x BCT"P

MeVPl = Average effective energy of decay of radionuclide r in the plant
DPl = Radiation dose to plants
TRY = Toxicity Reference Value
HQ = Hazard Quotient = D/TRV

u>
oto
00
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Aquatic Plant, Invertebrate and Fish
Radiation Exposure Calculations: Internal Dose

Li Tungsten Site

Radionuclide

Uranium-238
Uranium-234
Thorium-230
Radium-226

Lead-210
Thorium-232
Radium-228
Thorium-228

(Cwr)

(Ci/mJ)
4.80E-09
4.80E-09
6.40E-10
4.50E-09
4.50E-09
4.IOE-IO
2.40E-09
2.40E-09

BCF,
(mj/kg)
.OOE-02
.OOE-02
.OOE-OI
.OOE+00
.OOE-OI
.OOE-OI
.OOE+00
.OOE-OI

c,r
(Ci/kg)

4.80E-II
4.80E-II
6.40E-I1
4.50E-09
2.25E-09
4.10E-II
2.40E-09
2.40E-IO

MeVlr

4.30E+00
4.90E+00
4.30E+00
4.30E+00
4.30E+00
4.00E+00
5.50E+00
5.40E+00

Totals:

Dlr

(rad/d)
1 .06E-05
I.20E-05
1.4 IE-05
9.9 IE-04
4.95E-04
8.40E-06
6.76E-04
6.64E-05

2.27E-03

TRV

(rad/d)
.OOE+00
.OOE+00
.OOE+00
.OOE+00
.OOE+00
.OOE+00
.OOE+00
.OOE+00

1. OOE+00

HQ

(unitless)
I.06E-05
I.20E-05
1.4 IE-05
9.9 IE-04
4.95 E-04
8.40E-06
6.76E-04
6.64E-05

2.27E-03

Notes:

Cwt = Maximum concentration in water.
BCF| = water-to-invertebrate concentration factor
C,r = Concentration of radionuclide r in invertebrate = C^ x BCF,
MeVlr = Average effective energy of decay of radionuclide r in the invertebrate
Dlt = Radiation dose to invertebrate
TRV = Toxicity Reference Value
MQ = Hazard Quotient = D/TRV

U)
o
to
00
o\
00
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Aquatic Plant, Invertebrate and Fish
Radiation Exposure Calculations: Internal Dose

Li Tungsten Site

Radionuclide

Uranium-238
Uranium-234
Thorium-230
Radium-226

Lead-210
Thorium-232
Radium-228
Thorium-228

(Cwr)

(Ci/mJ)
4.80E-09
4.80E-09
6.40E-IO
4.50E-09
4.50E-09
4.IOE-10
2.40E-09
2.40E-09

BCFF

(mj/kg)
5.00E-02
5.00E-02
I.OOE-OI
5.00E-02
2.00E+00
I.OOE-OI
5.00E-02
I.OOE-OI

CFr

(Ci/kg)
2.40E-10
2.40E-10
6.40E-1 1
2.25E-10
9.00E-09
4.10E-II
I.20E-IO
2.40E-10

MeVFr

4.30E+00
4.90E+00
4.30E+00
4.30E400
4.30E+00
4.00E+00
5.50E+00
5.40E+00

Totals:

DFr

(rad/d)
5.28E-05
6.02 E-05
1.4 IE-05
4.95E-05
I.98E-03
8.40E-06
3.38E-05
6.64E-05

2.27E-03

TRV

(rad/d)
.OOE+00
.OOE+00
.OOE+00
.OOE+00
.OOE+00
.OOE+00
.OOE+00
.OOE+00

1. OOE+00

HQ

(unitless)
5.28E-05
6.02E-05
1.4 IE-05
4.95E-05
I.98E-03
8.40E-06
3.38E-05
6.64E-05

2.27E-03

Notes:

Cwt = Maximum concentration in water.
BCFF = water-to-fish concentration factor
CFr = Concentration of radionuclide r in fish = C^ x BCFF

MeVFr = Average effective energy of decay of radionuclide r in the fish
DFr = Radiation dose to fish
TRV = Toxicity Reference Value
HQ = Hazard Quotient = DfTRV

U)
o
to
00
<Tt
VO
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Aquatic Plant, Invertebrate and Fish
Radiation Exposure Calculations: External Dose

Li Tungsten Site

U>
O
to
00

Radionuclide

Uranium-238
Uranium-234
Thorium-230
Radium-226

Lead-210
Thorium-232
Radium-228
Thorium-228

Aquatic Plant

(Cwr)
(Ci/mJ)

4.80E-09
4.80E-09
6.40E-10
4.50E-09
4.50E-09
4.IOE-IO
2.40E-09
2.40E-09

Totals:

Notes:

DFimm

(rad d ' per Ci mJ ')
3.50H-03
3.50E-03
3.50E-03
3.50E-03
3.50E-03

NA
NA
NA

F P
«pW r«pS

(unitless) (unitless)
I.OOE+00 O.OOE+00
1 .OOE+00 O.OOE+00
I.OOE+00 O.OOE+00
I.OOE+00 O.OOE+00
I.OOE+00 O.OOE+00
I.OOE+00 O.OOE+00
I.OOE+00 O.OOE+00
I.OOE+00 O.OOE+00

Kin.*

(rad/d)
I.68E-II
I.68E-II
2.24E-I2
I.58E-II
I.58E-1I

NA
NA
NA

6.73E-II

C^ = Maximum concentration in water.
DF,mm = water immersion dose factor
FCTpw = exposure fraction from water
Fe,ps= exposure fraction from sediment
Rjmm = water immersion dose rate
F^J = sediment deposition transfer factor
F^ = geometry-roughness factor (assumed to = 0.2)
DFgnj = ground irradiation dose factor
T, = time sediment is exposed to contaminated water
Ry.,, = direct irradiation dose rate from sediment
Decay Const. = In(2)/Tb + In(2)/Tr
RIOUI = tota' external dose rate, from water and sediment
TRV = Toxicity Reference Value
HQ = Hazard Quotient = D/TRV
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Aquatic Plant, Invertebrate and Fish
Radiation Exposure Calculations: External Dose

Li Tungsten Site

to
O
to
00

Radionuclide

Uranium-238
Uranium-234
Thorium-230
Radium-226

Lead-210
Thorium-232
Radium-228
Thorium-228

Aquatic Plant (continued)

( C i m ' d 1 Ci' m3)
7.00E-02
7.00E-02
7.00E-02
7.00E-02
7.00E-02
7.00E-02
7.00E-02
7.00E-02

(unities*)
2.00E-OI
2.00E-OI
2.00E-OI
2.00E-OI
2.00E-0!
2.00E-OI
2.00E-OI
2.00E-OI

DF«»«
(rad d ' Ci' m1)

I.77E-OI
2.2 IE-01
I.77E-OI
I.77E-OI
I.77E-OI

NA
NA
NA

T,
(days)

3.65E+02
3.65E+02
3.65E+02
3.65E+02
3.65E+02
3.65E+02
3.65E+02
3.65E+02

Decay Const.

(d')
6.93E-03
6.93E-03
1.22E-05
8.67E-05
5.50E-03
I.22E-05
4 I3E-04
1.0 IE-03

Totals:

(rad/d)
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

NA
NA
NA

O.OOE+00

(rad/d)
I .68E-II
I.68E-II
2.24E-I2
I .58E-II
I .58E-II

NA
NA
NA

6.73E-I1

TRV

(rad/d)
I.OOE+00
I .OOE+00
I .OOE+00
I.OOE+00
I .OOE+00
I.OOE+00
I.OOE+00
I.OOE+00

1.OOE+00

Notes:

€„ = Maximum concentration in water.
DF,mm = water immersion dose factor
Fexpw = exposure fraction from water
FKpS = exposure fraction from sediment
Rimm = water immersion dose rate
F«td = sediment deposition transfer factor
F^f = geometry-roughness factor (assumed to = 0.2)
DF^ = ground irradiation dose factor
T, = time sediment is exposed to contaminated water
RS^J = direct irradiation dose rate from sediment
Decay Const. = In(2)/Tb + In(2)/Tr
Rlolli = total external dose rate, from water and sediment
TRV = Toxicity Reference Value
IIQ = Hazard Quotient = D/TRV

HQ
(unitless)
I.68E-II
I68E- I I
2.24E-I2
I.58E-II
I.58E-II

NA
NA
NA

6.73E-I1
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Aquatic Plant, Invertebrate and Fish
Radiation Exposure Calculations: External Dose

Li Tungsten Site

to
O
to
00
^J
to

Radionuclide

Uranium-238
Uranium-234
Thorium-230
Radium-226

Lead-210
Thorium-232
Radium-228
Thorium-228

(C.r)
(Ci/mJ)

4.80E-09
4.80E-09
6.40E-IO
4.50E-09
4.50E-09
4.IOE-IO
2.40E-09
2.40E-09

Totals:

Notes:

Aquatic
DFimm

(rad d ' per Ci m3"')
3.50E-03
3.50E-03
3.50E-03
3.50E-03
3.50E-03

NA
NA
NA

Invertebrate

Fc«pW

(unitless)
5.00K-OI
5.00E-OI
5.00E-OI
5.00E-OI
5.00E-01
5.00E-OI
5.00E-OI
5.00E-OI

F,,pS

(unitless)
5.00E-OI
5.00E-OI
5.00E-OI
5.00E-OI
5.00E-OI
5.00E-01
5.00E-OI
5.00E-OI

Rimm

(rad/d)
8.40K-I2
8.40E-I2
I.I2E-I2
7.88E-I2
7.88E-12

NA
NA
NA

3.37E-1I

Cw, = Maximum concentration in water.
t>Fimm = water immersion dose factor
Fe,pW = exposure fraction from water
Ffxps = exposure fraction from sediment
Rimm = water immersion dose rate
F^j = sediment deposition transfer factor
Fnif = geometry-roughness factor (assumed to = 0.2)
DFgnd = ground irradiation dose factor
T,= time sediment is exposed to contaminated water
R,fd = direct irradiation dose rate from sediment
Decay Const. = In(2)/Tb + In(2)/Tr
RIOUI = '°ta' external dose rate, from water and sediment
TRV = Toxicity Reference Value
HQ = Hazard Quotient = D/TRV
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Aquatic Plant, Invertebrate and Fish
Radiation Exposure Calculations: External Dose

Li Tungsten Site

W
Oto
00

Ĵ
U)

Radionuclide

Uranium-238
Uranium-234
Thorium-230
Radium-226

I.ead-210
Thorium-232
Radium-228
Thorium-228

Aquatic Invertebrate (continued)

(Cim'd'Ci'm1)
7.00E-02
7.00E-02
7.00E-02
7.00E-02
7.00E-02
7.00E-02
7.00E-02
7.00E-02

(unitless)
2.00E-OI
2.00E-OI
2.00E-OI
2.00E-OI
2.00E-OI
2.00E-OI
2.00E-OI
2.00E-OI

(rad d ' Ci' m1)
I.77E-OI
2.2IE-OI
I.77E-OI
I.77E-OI
I.77E-OI

NA
NA
NA

T,
(days)

3.65K+02
3.65E+02
3.65E+02
3.65E+02
3.65E+02
3.65E+02
3.65E+02
3.65E+02

Decay Const.

6.93 E-03
6.93E-03
I.22E-05
8.67E-05
5.50E-03
I.22E-05
4.I3E-04
1.0 IE-03

Totals:

(rad/d)
7.90E-IO
9.86E-IO
2.89E-IO
2.00E-09
8.78E-IO

NA
NA
NA

4.95E-09

(rad/d)
7.981' -10
9.95E-IO
2.90E-IO
2.0 IE-09
886E-IO

NA
NA
NA

4.98E-09

TRY
(rad/d)
I .OOE+00
I.OOE+00
I .OOE+00
I.OOE+00
I .OOE+00
1.OOE+00
I.OOE+00
I.OOE+00

1.OOE+00

Notes:

C*, = Maximum concentration in water.
DFimm = water immersion dose factor
I7e«pw = exposure fraction from water
FMpS = exposure fraction from sediment
Rimm = water immersion dose rate
F,,,) = sediment deposition transfer factor
Fmf= geometry-roughness factor (assumed to = 0.2)
DFgnd = ground irradiation dose factor
T, = time sediment is exposed to contaminated water
Rv6 = direct irradiation dose rate from sediment
Decay Const. = In(2)/Tb + In(2)/Tr
RIOUI = l°'a' external dose rate, from water and sediment
TRV = Toxicity Reference Value
HQ = Hazard Quotient = D/TRV

HQ
(unitltss)
8.40E-I2
8.40E-I2
I.I2E-12
7.88E-I2
7.88H-I2

NA
NA
NA

3.37E-II
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Aquatic Plant, Invertebrate and Fish
Radiation Exposure Calculations: External Dose

Li Tungsten Site

O
to
CO

Radionuclide

Uranium-238
Uranium-234
Thorium-230
Radium-226
Lead-210

Thorium-232
Radium-228
Thorium-228

Fish
(C.r)

(Ci/m1)
4.80E-09
4.80E-09
6.40E-IO
4.50E-09
4.50E-09
4.IOE-IO
2.40E-09
2.40E-09

I>Fin,m
(rad d ' per Ci m3 ')

3.50E-03
3.50E-03
3.50E-03
3.50E-03
3.50H-03

NA
NA
NA

Totals:

Notes:

P«pw FCIpS

(unitless) (unitless)
7.50E-OI 2.50E-OI
7.50E-OI 2.50E-OI
7.50E-OI 2.50E-OI
7.50E-OI 2.50E-OI
7.50E-OI 2.50E-OI
7.50E-OI 2.50E-OI
7.50E-OI 2.50E-OI
7.50E-OI 2.50E-OI

Rim~
(rad/d)
I.26E-II
I.26E-II
I.68E-I2
I.I8E-II
I.I8E-II

NA
NA
NA

5.05E-II

C^ = Maximum concentration in water.
DF,mm = water immersion dose factor
FexpW

 = exposure fraction from water
l'«ps = exposure fraction from sediment
Rimm = water immersion dose rate
F,^ = sediment deposition transfer factor
Fmr= geometry-roughness factor (assumed to = 0.2)
DFgm) = ground irradiation dose factor
T, = time sediment is exposed to contaminated water
R^ = direct irradiation dose rate from sediment
Decay Const. = ln(2)AI b + ln(2>m
R,nl,i = total external dose rate, from water and sediment
TRV = Toxicity Reference Value
HQ = Hazard Quotient = D/TRV
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Aquatic Plant, Invertebrate and Fish
Radiation Exposure Calculations: External Dose

Li Tungsten Site

U)
O
to
00
>J
Ul

Radionuclide

Uranium-238
Uranium-234
Thorium-230
Radium-226

Lead-210
Thorium-232
Radium-228
Thorium-228

Fish (continued)
F,,d

(Ci m 2 d ' Ci'1 mj)
7.00E-02
7.00E-02
7.00E-02
7.00E-02
7.00E-02
7.00E-02
7.00E-02
7.00E-02

Totals:

Notes:

Fn,f

(unities;)
2.00E-OI
2.00E-OI
2.00E-OI
2.00E-OI
2.00E-OI
2.00E-OI
2.00E-OI
2.00E-OI

DFf.,1
ad d"1 Ci"1 m

I.77E-OI
2.2 IE-01
I.77E-OI
I.77E-OI
1.77E-01

NA
NA
NA

' •
(days)

3.65E+02
3.65E+02
3.65E+02
3.65E+02
3.65E+02
3. 65 E+02
3.65E+02
3.65E+02

Decay Const.

(d')
6.93E-03
6.93E-03
1 22E-05
8.67E-05
5.50E-03
I.22E-05
4 I3E-04
1.0 IE-03

R,«i
(rad/d)

3.95E-IO
4.93E-IO
I.44E-IO
I.OOE-09
4.39E-IO

NA
NA
NA

2.47E-09

RI.I.I
(rad/d)

4.07E-IO
5.06E-IO
I.46E-IO
1.0 IE-09
4.5IE-IO

NA
NA
NA

2.52E-09

TRV

(rad/d)
.OOE+00
.OOE+00
.OOE+00
.OOE+00
.OOE+00
.OOE+00
.OOE+00
.OOE+00

1. OOE+00

HQ

(unitless)
I.26E-II
I.26E-1I
I.68E-I2
I.I8E-II
I.I8E-II

NA
NA
NA

5.05E-I1

Cwr = Maximum concentration in water.
'"'imm = water immersion dose factor
Fexpw = exposure fraction from water
f%xps = exposure fraction from sediment
Rimm = water immersion dose rate
F*d = sediment deposition transfer Factor
Fmr = geometry-roughness factor (assumed to = 0.2)
DFgnd = ground irradiation dose factor
T, = time sediment is exposed to contaminated water
Rjrt = direct irradiation dose rate from sediment
Decay Const. = In(2)/Tb + In(2)/Tr
RIOUI = total external dose rate, from water and sediment
TRY = Toxicity Reference Value
HQ = Hazard Quotient = D/TRV
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Semi-aquatic Plant, Herbivore and Omnivore
Radiation Exposure Calculations

Li Tungsten Site

Radionuclide

Uranium-238
Uranium-234
Thorium-230
Radium-226
Lead-210
Thorium-232
Radium-228
Thorium-228

(C,r)
(pCi/g)

4.60E+OI
4.60E+01
2.90E+01
6.60E+00
6.60E+00
5.70E+00
5.00E+00
5.40E+00

Bvr

(unitless)
8.50E-03
8.50E-03
8.50E-04
I.50E-02
4.50E-02
8.50E-04
1.50E-02
8.50E-04

CPr

(pCi/g)
3.9 IE-01
3.9 IE-01
2.47E-02
9.90E-02
2.97E-OI
4.85E-03
7.50E-02
4.59E-03

MeVPr

4.30E+00
4.90E+00
4.30E+00
4.30E+00
4.30E+00
4.00E+00
5.50E+00
5.40E+00

Totals:

DPr

(rad/d)
8.59E-05
9.79E-05
5.42E-06
2.I8E-05
6.53E-05
9.90E-07
2. HE-05
1.27E-06

3.00E-04

TRV
(rad/d)
.OOE-OI
.OOE-OI
.OOE-OI
.OOE-OI
.OOE-OI
.OOE-OI
.OOE-OI
.OOE-OI

1. OOE-OI

HQ
(unitless)
8.59E-04
9.79E-04
5.42E-05
2.I8E-04
6.53E-04
9.90E-06
2.1 IE-04
I.27E-05

3.00E-03

Notes:

Csr = Maximum concentration in sediment.
Bvr = Soil-to-plant concentration factor (Oaes et al., 1984).
CPr = Concentration of radionuclide r in plant = Csr x Flvr
MeVPr = Average effective energy of decay of radionuclide r in the plant
DPr = Radiation dose to plants
TRV = Toxicity Reference Value
HQ = Hazard Quotient = D/TRV

U)
o
to
00
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Semi-aquatic Plant, Herbivore and Omnivore
Radiation Exposure Calculations

Li Tungsten Site

Radionuclide

Uranium-238
LJranium-234
Thorium-230
Radium-226
Lead-210
Thorium-232
Radium-228
Thorium-228

IK,,
(g/day)

4.00E+00
4.00E+00
4.00E+00
4.00E+00
4.00E+00
4.00E+00
4.00E+00
4.00E+00

HH
(unitless)

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

B,,r
(day/kg)
2.00E-04
2.00E-04
6.00E-06
2.50E-04
3.00E-04
6.00E-06
2.50E-04
6.00E-06

c,,r
(pCi/g)
I.25E-07
I.25E-07
2.37E-IO
3.96E-08
I.43E-07
4.65E-II
3.00E-08
4.4IE-II

MeVllr

4.30E+00
4.90E+00
4.30E+00
4.30E+00
4.30E+00
4. OOE+00
5.50E+00
5.40E+00

Totals:

Dllr

(rad/d)
2.75E-II
3.I3E-II
5.20E-I4
8.70E-I2
3.I3E-II
9.5IE-I5
8.43E-I2
I.22E-I4

1.07E-IO

TRV
(rad/d)
.OOE-OI
.OOE-OI
.OOE-OI
.OOE-OI
.OOE-OI
.OOE-OI
.OOE-OI
.OOE-OI

1. OOE-OI

HQ
(unitless)
2.75E-IO
3.I3E-10
5.20E-I3
8.70E-II
3.I3E-10
9.51E-14
8.43E-I1
I.22E-I3

I.07E-09

Notes:

IRH = Ingestion rate of plants by herbivore
FIH = Fraction ingested by a herbivore from a contaminataed source = 1 .0
BHr = Plant-to-muscle transfer factor (Uaes et al., 1984)
C|tr = Contaminant concentration in herbivore
MeVHr = Average effective energy of decay of radionuclide r in the herbivore.
DH, = Radiation dose to herbivore

Herbivore = meadow vole

o
to
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Semi-aquatic Plant, Herbivore and Omnivore
Radiation Exposure Calculations

Li Tungsten Site

Radionuclide

Uranium-238
Jranium-234
Thorium-230
Radium-226
Lead-210
Thorium-232
Radium-228
Thorium-228

iRo,
(g/day)

1.45E+02
1.45E+02
I.45E+02
I.45E+02
I.45E+02
1.45E+02
1.45E+02
I.45E+02

iRoh
(g/day)
.45E+02
.45E+02
.45E+02
.45E+02
.45E+02
.45E+02
.45E+02
.45E+02

Flo
(unitless)

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

B|lr

(unitless)
2.00E-04
2.00E-04
6.00E-06
2.50E-04
3.00E-04
6.00E-06
2.50E-04
6.00E-06

Bmmr

(day/kg)
.OOE+00
.OOE+00
.OOE+00
.OOE+00
.OOE+00
.OOE+00
.OOE+00
.OOE+00

C0r

(pCi/g)
2.27E-05
2.27E-05
4.29E-08
7.I8E-06
2.58E-05
8.43 E-09
5.44E-06
7.99E-09

MeV0r

4.30E+00
4.90E+00
4.30E+00
4.30E+00
4.30E+00
4.00E+00
5.50E+00
5.40E+00

Totals:

Dor
(rad/d)

4.98F-09
5.68E-09
9.42E-I2
I.58E-09
5.68E-09
I.72E-I2
I.53E-09
2.20E-12

I.95E-08

TRV
(rad/d)
.OOE-OI
.OOE-OI
.OOE-OI
.OOE-OI
.OOE-OI
.OOE-OI
.OOE-OI
.OOE-OI

1. OOE-OI

HQ
(unitless)
4.98E-08
5.68E-08
9.42E-1I
I.58E-08
5.68E-08
I.72E-II
I.53E-08
2.20E-I1

1.95E-07

Notes:

IRop and IRoh - Ingestion rate of plants and herbivores, respectively, by omnivores
FI0 = Fraction ingested by an omnivore from a contaminated source - 1 .0
Bmnw = Muscle-to-muscle transfer factor (assumed to be 1 .0)
CQ, = Radionuclide concentration in omnivore
MeVg, = Average effective energy of decay of radionuclide r in the omnivore
DO, = Radiation dose in the omnivore.

Omnivore = raccoon

10
o
to
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Terrestrial Plant, Herbivore and Carnivore
Radiation Exposure Calculations

Li Tungsten Site

Radionuclide

Uranium-238
Uranium-234
Thorium-230
Radium-226
Lead-210
Thorium-232
Radium-228
Thorium-228

(C,r)
(pCi/g)

4.70EM)2
3.43E+02
3.IOE+02
2.50E+02
3.43E+02
2.20E+02
5.30E+02
3.75E+02

Bvr

(unitless)
8.50E-03
8.50E-03
8.50E-04
I.50E-02
4.50E-02
8.50E-04
I.50E-02
8.50E-04

CPr

(pCi/g)
4.00E+00
2.92E+00
2.64E-OI
3.75E+00
I.54E+OI
I.87E-OI
7.95E+00
3.I9E-OI

MeVPr

4.30E+00
4.90E+00
4.30E+00
4.30E+00
4.30E+00
4.00E+00
5.50E+00
5.40E+00

Totals:

DPr

(rad/d)
8.78E-04
7.30E-04
5.79E-05
8.24E-04
3.39E-03
3.82E-05
2.23E-03
8.80E-05

8.24E-03

TRV
(rad/d)
.OOE-OI
.OOE-OI
.OOE-OI
.OOE-OI
.OOE-OI
.OOE-OI
.OOE-OI
.OOE-OI

1. OOE-OI

HQ
(unitless)
8.78E-03
7.30E-03
5.79E-04
8.24E-03
3.39E-02
3.82E-04
2.23E-02
8.80E-04

8.24E-02

Notes:

C* = Maximum concentration in soil
Bw = Soil-to-plant concentration factor (Baes et a!., 1984).
Cp, = Concentration of radionuclide r in plant = Csr x Bvr
MeVPr = Average effective energy of decay of radionuclide r in the plant
Dp, = Radiation dose to plants
TRV = Toxicity Reference Value
IIQ = Hazard Quotient = D/TRV

U)
o
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Terrestrial Plant, Herbivore and Carnivore
Radiation Exposure Calculations

Li Tungsten Site

Radionuclide

Jranium-238
Jranium-234
Thorium-230
ladium-226
Lead-210
Thorium-232
Radium-228
Thorium-228

IR,,
(g/day)

3.00E+00
3.00E+00
3. OOE+00
3.00E+00
3.00E+00
3.00E+00
3.00E+00
3.00E+00

FIH
(unitless)

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

B,,r
(day/kg)
2.00E-04
2.00E-04
6.00E-06
2.50E-04
3.00E-04
6.00E-06
2.50E-04
6.00E-06

c,lr
(pCi/g)

9.59E-07
7.00E-07
1 .90E-09
I.I3E-06
5.56E-06
I.35E-09
2.39E-06
2.30E-09

MeVllr

4.30E+00
4.90E+00
4.30E+00
4.30E+00
4.30E+00
4. OOE+00
5.50E+00
5.40E+00

Totals:

Dllr

(rad/d)
2.I1E-IO
I.75E-IO
4.17E-I3
2.47E-IO
1 .22E-09
2.75E-13
6.70E-IO
6.33E-I3

2.53E-09

TRY
(rad/d)
.OOE-OI
.OOE-OI
.OOE-OI
.OOE-OI
.OOE-OI
.OOE-OI
.OOE-OI
.OOE-OI

1. OOE-OI

HQ
(unitless)
2.1 IE-09
I.75E-09
4.I7E-I2
2.47E-09
I.22E-08
2.75E-I2
6.70E-09
6.33E-I2

2.53E-08

Notes:

IR,i = Ingestion rate of plants by herbivore
Flu = Fraction ingested by a herbivore from a contaminataed source = .0
BMr = Plant-to-muscle transfer factor (Baes ct al., 1984)
CMr = Contaminant concentration in herbivore
MeVHr = Average effective energy of decay of radionuclide r in the herbivore.
D,,, = Radiation dose to herbivore

Herbivore = deer mouse

o
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Terrestrial Plant, Herbivore and Carnivore
Radiation Exposure Calculations

Li Tungsten Site

Radionuclide

Uranium-238
Jranium-234
Thorium-230
Radium-226
Lead-210
Thorium-232
Radium-228
Thorium-228

IRc
(g/day)

2.40E+02
2.40E+02
2.40E+02
2.40E+02
2.40E+02
2.40E+02
2.40E+02
2.40E+02

Flc
(unitless)

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

Bmmr

(day/kg)
.OOE+00
.OOE+00
.OOE+00
.OOE+00
.OOE+00
.OOE+00
.OOE+00
.OOE+00

Qr

(pCi/g)
2.30E-04
1.68E-04
4.55E-07
2.70E-04
I.33E-03
3.23E-07
5.72E-04
5.5 IE-07

MeVrr

4.30E+00
4.90E+00
4.30E+00
4.30E+00
4.30E+00
4.00E+00
5.50E+00
5.40E+00

Totals:

»cr
(rad/d)

4.85E-I4
2.94E-14
I.90E-I9
6.67E-I4
I.63E-I2
8.89E-20
3.84E-I3
3.49E-19

2.I6E-I2

TRY
(rad/d)
.OOE-OI
.OOE-OI
.OOE-01
.OOE-OI
.OOE-OI
.OOE-OI
.OOE-OI
.OOE-OI

1. OOE-OI

HQ
(unitless)
4.85E-I3
2.94E-I3
1.90E-I8
6.67E-13
1.63 E- II
8.89E-I9
3.84E-I2
3.49E-I8

2 I6E-II

Notes:

\RC = Ingestion rate of herbivores by carnivores
FIC = Fraction ingested by a carnivore from a contaminated source = 1 .0
Bmml = Muscle-to-muscle transfer factor (assumed to be 1 .0)
CCr = Radionuclide concentration in carnivore
MeVCr = Average effective energy of decay ofradionuclide r in the carnivore
Dc, = Radiation dose in the carnivore.

Carnivore = red fox
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American Rohin Exposure Calculations Using
95% UCL Soil Concentrations

Li Tungsten Site

CO
Oto
00
00to

Chemical

tenzo(b)lluoranthene
'yrene

Endrin
Total PCBs
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Cobalt
Copper
ron
.ead
Vlagnesium
Manganese
Mercury
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

Concentration
in Soil

(mg/kfi)

9.66E-01
1.03E-HX)
6.49E-03
7.64E-01
1.01E+04
I.26E+03
2.88E-M)3
4.29E+02
8.93E-01
9.77E-MX)
8.59E-K)2
2.88E-K)3
6.46E+04
1.96E+04
6.87E+03
69IE+03
2.47E+00
1 .17E+03
6.47E+01
I.14E-HJ2
1.56E+00
3.89E-HH
6.80E+02

Cs = 95% UCL of
detected cone.

Concentration
in Water

(mg/l)

NC
NC
NC

1 .OOE-03
2.39E+OI
8.53E-01
2.16E+00

NC
5.50E-03
3.16E-01
I.44E+OI
5.60E+00
1 .60E+02
5.58E+02

NC
3.80E+00
I.40E-03

5.65E-KX)
1 12E-01
9.10E-02

NC
1.29E-OI
2.46E+01

Cw = average
detected cone.

NC = Not a COPC
(or this medium

Concentration
in Prey
(mg/kg)

9.27E-OI
7.62E-01
5.84E-02
4.58E+00
1.01E+04
1.26E+03
2.88E+03
4.29E+02
8.93E-01
3.61E-K)!
8.59E-H)2
5.76E+03
6.46E+04
I.86E+04
6.87E+03
6.9IE+03 •
2.47E-HH)
2.34E+03
6.2IE+02
1.14E+02
1.56E+00
3.89E+01
388E+03

Cp = Cs x EUF

Concentration
in Vegetation

(mg/kg)

1.I6E-02
4 12E-02
1.30E-04
8.40E-03
4.04E+01
2.52E+02
1.I5E+02
6.44E+01
8.93E-03
5.37E-KK)

' 1.72E-M)!
I.15E+03
2.58E+02
8.82li-K)2
6.87E+03
I.73E+03
2.22E-MH)
7.02E+01
1.62E+00
4.56E+01
624E-03
2.14E-01
1D2E+03

Cv = Cs x PUF

Estimated
Exposure from

Soil
(mg/kg BW-day)

9.12E-03
9.72E-03
6.I3E-05
7.2 IE-03
9.53E+01
1.19E+01
2.72E-H)!
4.05E+00
8.43E-03
9.22E-02
8.11E+00
2.72E-M)!
6.IOE+02
1.85I-+02
6.48E+OI
6.52I-+01
2.33E-02
I.10E+OI
6.1 IE-01
1 .08E+00
1 .47E-02
3.67E-01
6.42E-KH)

F.Esoil = Cs x FS x IR x FR /

KS = I0.4°i
I R - O . O I I kg/day
FR <= 0.66
UW = 0 08 kg

Estimated
Exposure from

Water
(mg/kg BW-day)

NC
NC
NC

9.24E-05
2.21E+00
7.88E-02
I.99E-OI

NC
5.08E-04
2.92E-02
I.33E-HK)
5.17E-01
1.48E-HH
5 16I->OI

NC
3. 5 IE-01
I.29E-04
5.22E-OI
1.03E-02
8.4 IE-03

NC
I.19E-02

2.27E+00

FF,water =• Cw x FRw x NIR

FRw = 0 66
NIRw = O.I4g/g-day
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American Robin Exposure Calculations Using
95% UCL Soil Concentrations

Li Tungsten Site

Chemical
Concentration

in Soil
(Big/kg)

Concentration
in Water

(mg/l)

Concentration
in Prey
(mg/kg)

Concentration
in Vegetation

(mg/kg)

Estimated
Exposure from

Soil
(mg/kg BW-day)

Estimated
Exposure from

Water
(mg/kg BW-day)

U)
oto
00
00
CO
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American Robin Exposure Calculations Using
95% UCL Soil Concentrations

Li Tungsten Site

u)
o
10
00
00
it*

Chemical

Jenzo(b)fluoranthene
Vene
Zndrin
Total PCBs
Aluminum
Antimony
Arsenic
barium
Beryllium
Cadmium
Cobalt
Copper
ron
,ead

Magnesium
Manganese
Mercury
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

Estimated
Exposure from

Prey
(rag/kg BW-day)

2.75E-OI
2.26E-01
1.73E-02
1.36E+00
3.00E-H)3
3.74E+02
8.55E+02
1.27E402
2.65E-OI
I.07E+01
2.55E+02
1 7IE+03
1.92E+04
5.53E+03
2.04E+03
2.05E+03
7.34F.-01
6.95E+02
I.84E+02
3.39E+01
4.63E-01
1.16E+01
I.15E+03

F.F.prey = Cp x FRp x Nip

FRp = 0.66
NIRp = 0.45 g/g-day

Estimated
Exposure from

Vegetation
(mg/kg BW-day)

5. 8 IK-03
2. 071- -02
6. 5 IE-05
4.22E-03
2.03E-HM
1 .26E+02
5.78E-HH
3.23E+01
4.48E-03
2.70E+00
8.62E-KX)
5.78E+02
1.30E+02
4.42E-K12
3.45E+03
8.67E+02
1.12E+00
3.52E-MM
81 IE-01
2.29E+01
3.13E-03
1.07E-OI
5.12E+02

KF.veg = Cv x FRv x NIRv

FRv = 0.66
NIRv = 0.76

Total Estimated
Exposure

(mg/kg BW-day)

2.90E-01
2.57E-01
I.75E-02
I.37E+00
3.12E+03
5.13E+02
9.4IE+02
1.64E-H)2
2.79E-01
I.36E+01
2.73E+02
2.32E+03
1.99E404
6.2IE+03
5.55E+03
2.98E+03
1.87E-HM)
7.42E+02
1.86E-K)2
5.78Fi+01
4.81E-01
1.20E+01
I.67E+03

F.Elotal = EF.soil + EEwater
+ EEprey + EEveg

Rohin
TRV

(mg/kg BW-day)

NA
NA

3.UOE-OI
1 80E-01
1.1IE+02

NA
5.I4E+00
2.09E+OI

NA
1.45E+00

NA
3.32E+01

NA
3.85E+00

NA
9.77E+02
6.40E-03
7.74E+OI
5.00F-OI

NA
NA

1.I4E-MM
3.(M)E+(M)

NA - Not Available

Hazard
Quotient
(unitless)

NA
NA

5.82E-02
7.63E+00
2.80E+01

NA
1.83E-H)2
7.85E-KK)

NA
9.35E-KX)

NA
6.97E+01

NA
I.61E+03

NA
3.05E+00
2.93E+02
9.58E+<)()
3.72E+02

NA
NA

1 .06Ii+0()
5.57E+02

HQ - EF.total / NOAF.Lr
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American Robin Exposure Calculations Using
95% UCL Soil Concentrations

Li Tungsten Site

Chemical
Estimated

Exposure from
Prey

(me/kg BW-day)

Estimated
Exposure from

Vegetation
(mg/kg BW-day)

Total Estimated
Exposure

(mg/kg BW-day)

Robin
TRY

(ing/kg BW-day)

Hazard
Quotient
(unities*)

CO
oto
00
00
en
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Red Fox Exposure Calculations
Using 95% UCL Soil Concentrations

Li Tungsten Site

Chemical

5enzo(b)lluoranthene
'yrene
Endrin
Total PCBs
Aluminum
Antimony
Arsenic
3arium
Beryllium
Cadmium
Cobalt
Copper
Iron
.cad
Magnesium
Manganese
Mercury

Nickel
Selenium
Silver
Ihal l ium
Vanadium
Zinc

Concentration
in Soil

(ing/kg)

9.66E-01
1 03E+00
6.49E-03
7.64E-01
1.01E+04
1.26E+03
2.88E-H)3
4.29E402
8.93E-01
9.77E-KX)
8.59E+02
2.88E+03
6.46E+04
1 96K+04
6.87E+03
6.91 E+03
2.47E+00
1.17E+03
6.47E-HM
1.14IM-02
1.56IM-00
3.89E+OI
6.80E+02

Cs- 95% UCL of
detected cone.

Concentration
in Water

(mg/l)

NC
NC
NC

1 .OOE-03
2.39E+01
8.53E-01
2.16E-KX)

NC
5.50E-03
3.I6E-01
1.44E+01
5.60E-M)0
1.60E+02
5.58IM-02

NC
3.80E+00
1 .40E-03
5.65E+00
1.12E-01
9.IOK-02

NC
1.29E-01

2.46E+01

Cw = average
detected cone.

NC -- Not a CUPC
for this medium

Concentration
in Prey
(mg/kg)

9.27E-01
7.62E-01
5.84H-02
4.58E+00
l.OIE+04
1.26E+03
2.88E+03
4.29E+02
8.93E-OI
3.6IE+OI
8.59E+02
5.76E+03
6.46E+04
I.86F-+04
6.87E+03
691I'>03
2.47E+00
2.34E+03
6.2IE+02
1 14E-KI2
I.56E+00
3.89K+01
3.88F'-K)3

Cp = Cs x EtJF

Concentration
in Vegetation

(mg/kg)

I.I6E-02
4.12E-02
I.30E-04
8.40E-03
4.04E-H)!
2.52E-H)2
1.I5E+02
6.44E+01
8.93E-03
5.37E+00
1.72E+01
I.15E+03
2.58E+02
8.82E+02
6.87E+03
1 .73E+03
2.221'XK)
7.02E-K)!
1.62E+00
4.56E-K)!
6.24E-03
2.14E-01
l.()2r->()3

Cv = Cs x PUF

Estimated
Exposure from

Soil
(mg/kg BW-day)

1 .44E-03
1 54E-03
9.69E-06
1.I4E-03
1.51E+01
1.88E-KK)
4.30E-HX)
6.4 IE-01
I.33E-03
I.46E-02
I.28E^M)
4.30E-HK)
9.65E+01
2.93E+01
I.031M-01
I.03E-K)!
3. 691- -03
1 75 !•>()()
9.66E-02
1.70E-01
233E-03
5. 8 IE-02
1 02E+00

EEsoil - Cs x FS x IR x FR / BW

FS = 2.8%
IR = 0.24 kg/day
FR- 1
HW'4 .5kg

Estimated
Exposure from

Water
(mg/kg BW-day)

NC
NC
NC

8.50E-05
2.03E+CO
7.25E-02
1.83E-OI

NC
4.68E-04
2.69E-02
I.23E-HM)
4.76E-01
1.36E+OI
4.74E+OI

NC
3.23E-OI
I.19E-04
4. 80E -01
9.52E-03
7.74E-03

NC
I.IOE-02
2.09E+00

FF.water - Cw x FRw x NIRw

FRw - 1
NIRw - 0.085 g/g-day

o
10
00
00
CTi
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Red Fox Exposure Calculations
Using 95% UCL Soil Concentrations

Li Tungsten Site

Chemical

3enzo(b)fluoranlhene
'yrene
Endrin
Total PCBs
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

Estimated
Exposure from

Prey
(mg/kg BW-day)

6.90E-02
5.67E-02
4.35E-03
3.41E-01
7.5IE+02
9.37E+01
2.14E+02
3.I9E+OI
6.64E-02
2.69E-HK)
6.39E-H)!
4.29E+02
4.81E+03
1.39E+03
5.I1E+02
5.14E+02
1.84E-01
1.74E+02
4.62E+01
8.48E+00
I.16E-01

2.89E+00
2.88E+02

F.Eprey = Cp x FRp x Nip

FRp = 1
NIRp = 0.0744 g/g-day

Estimated
Exposure from

Vegetation
(mg/kg BW-day)

6.49E-05
2. 3 IE-04
7.27E-07
4.71 E-05
2.26E-01
1.41E-KK)
6.45E-01
3.60E-01
5.00E-05
3.01 E-02
9.62E-02
6.45E+00
1.45E+00
4.94E+00
3.85E+01
9.67E+00
1 .24E-02
3.93E-01
9.06E-03
2.55E-01
3.49E-05
1 .20E-03
5.71E-HH)

E E v e g - C v x F R v x N I R v

FRv= 1
NIRv = 0.0056

Total Estimated
Exposure

(mg/kg BW-day)

7.0SE-02
5.85E-02
4.36E-03
3.42E-01
7.69E+02
9.7IE+OI
2.19E402
3.29E-K)!
6.83E-02
2.76E-KK)
6.65E+01
4.40E+02
4.92E+03
1 .47E+03
5.60E+02
5.34E+02
2.00E-01
I.77E+02
4.63E+01
8.91 E-KM)
1 18E-OI
2.96E+00
2.97E+02

EEtolal = EEsoil + F.Ewater
+ EF.prey * EEveg

Red Fox
TRV

(mg/kg BW-day)

2.80E-01
2.80E-01
3.00E-02
1.50E-03
5.40E-01
3.00E-02
4.00E-02
2.32E+00
3.00E-OI
5.00E-02
I.37E+01
4.51 E+00
8.24E+00
3.66E+00
2.56E-KJ1
4.03E+01
3.67E+00
1.83E+01
2.00E-02
5.60E-01
3.40E-03
l.OOE-01

7.33E+01

NA = Not Available

Hazard
Quotient
(unitless)

2.52E-01
209E-01
1.45E-OI
2.28E+02
1.42E+03
3.24E-H)3
5.49E403
I.42E+01
2.28E-OI
5.52E401
4.86E-KK)
9.75E+01
5.97E+02
4.01F;,+02
2.I9K-HM
I.33E+01
5.45E-02
9.66E+00
2.32E+03
1.59E+01
3.48E+01
2.96E+01
4.05E+00

MQ = EEtoUl/N()AF.|j

u>
o
to
CO
00

8001-202 Page 2 of 2 App7b3-3 9/30/97



APPENDIX Q

oo0000MoCO



Appendix Q

Glen Cove Creek Sampling Data
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MATTIACE PETROCHEMICAL SITE
OPERABLE UNIT ONE REMEDIAL ACTION

GLEN COVE CREEK SAMPLING

1.0 Introduction

In June 1995 Ebasco Services conducted a one-time sampling event within the Glen Cove Creek.
The objectives of the sampling event, as defined within the approved Remedial Action Project Plan
dated February 1994, were:

• Evaluate the Glen Cove Creek water column in the vicinity of the site to establish a
baseline water quality and to determine in the future any increase or decrease in the
levels of contamination; and,

• Evaluate the Glen Cove Creek sediments in the vicinity' of the site to establish a
baseline quality and to determine in the future any increase or decrease in the levels of
contamination.

2.0 Summary of Field Program

The objectives of the sampling event were accomplished via the collection of sediment and water
samples from four (4) locations on Glen Cove Creek as presented within Figure 1. A sediment and
surface water sample were collected at each location in addition to QA/QC samples. The sediment
samples were analyzed for target compound list (TCL) organics. target analyte list (TAL)
inorganics, total and dissolved tungsten, and conventional parameters (total organic carbon and
grain size). The surface water samples were analyzed for TCL organics, TAL inorganics, total
and dissolved tungsten, and hardness. In addition, field measurements of specific conductivity, pH
and temperature were performed on the surface water samples at the time of collection. All
laboratory analytical work was performed by American Environmental Network, Inc, with the
exception of grain-size analysis which was performed by EM Laboratories. Both of these
laboratories are NYSDEC certified.

3.0 Analytical Results/Conclusions

Tables 1 through 9 present the analytical data for the June 1995 sediment and surface water
sampling event. It should be noted that only those contaminants exhibiting concentrations greater
than the detection limits are presented within the data tables. Attachment A presents the complete
sediment and surface water data packages. Figures 2 through 6 present the grain size analysis
results of the sediment samples. The data provides a baseline quality assessment of the surface
water and the sediments within Glen Cove Creek and can be used to determine in the future any
increase or decrease in the levels of contamination.

302890
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TABLE 1
MATTIACE PETROCHEMICAL SITE
SEDIMENT ANALYTICAL RESULTS

TARGET

Analyte

Aluminum, tola)
Antimony, total
Arsenic, total
Barium, total
Cadmium, total
Calcium, total
Chromium, total
Cobalt, total
Copper, total
Iron, total
Lead, total
Magnesium, total
Mercury, total
Nickel, total
Potassium, total
Selenium, total
Silver, total
Sodium, total
Tungsten, total
Vanadium, total
Zinc, total

GC-01
MPRS-SDOI-01

6,700
16

2.1 U
509
10

6,200
43
30

260
15,000

260
180
0
46

1,400
2.1 U

27
10,000
210
23

340

ANALYTE LIST METALS
Sample Designation

GC-02 OC-02D
MPRS-SD02-01 MPRD-SD02-01

8,800
15 U

18
70
12

10,000
58
26

400
17,000
330

6,100
1

50
1,900

0.96 J
47

8,000
160
33

430

9,600
15 U

16
83
14

17,000
62
30

410
19,000
380

6,800
0.24 J

50
2,000

1 J
45

8,300
180
35

480

GC-03
MPRS-SD03-01

14,000
26 U

16
96

4.3 U
12,000

94
18 J
640

30,000
290

12,000
0
51

4,000
2 J
83

26,000
97 J

55
460

GC-04
MPRS-SD04-OI

1.200
8.4 U
0.42
28 U
1.4 U
3,100
6.9 J
2.8 J

20
3600
39

1900
0.14 U
5.6 J
2300
1.4

5.6 J
3100
70

56 J
39

NOTES:
1. All measurements are reported in mg/kg.
2. U - Compound was analyzed for but not detected. The preceding number is the practical quantitation limit

for the compound.
3. J - Compuntl was detected at levels below the practical quantitation limit. The level reported is

approximate.
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TABLE 2
MATTIACE PETROCHEMICAL SITE
SEDIMENT ANALYTICAL RESULTS

TARGET COMPOUND LIST VOLATILE ORGANICS
Sample Designation

Compound

Methylene Chloride
2 - Propane (Acetone)
2 - Butanone (MEK)
2 - Hexanone
Chlorobenzene

OC-01
MPRS-SD01-01

4.0 JB
51 JB
14 J

100 U
10 U

OC-02
MPRS-SD02-OI

12 JB
43 JB
250 U
130 U
13 U

GC-02D
MPRD-SD02-01

12 JB
390 B
94 J
17 J
1.6 J

GC-03
MPRS-SD03-OI

74
300 J
440 U
220 U
22 U

GC-04
MPRS-SD04-OI

2.5 JB
10 JB
140 U
70 U
7.0 U

NOTES:
1. All measurements are reported in ug/kg.
2. U - Compound was analyzed for but not detecled. The preceding number is the practical quantitation limit

for the compound.
3. J - Compound was detected at levels below the practical quantitation limit. The level reported

is approximate.
4. B - Analyte detected in associated blank as well as the sample. It indicates possible/probable blank

contamination.
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TABLE 3
MATTIACE PETROCHEMICAL SITE
SEDIMENT ANALYTICAL RESULTS

TARGET COMPOUND LIST SEMIVOLATILE ORGANICS
Sample Designation

Compound

Acenaphthene
Fluorene
Phenanthrene
Anthracene
Dibutyl PMhalate
Fluoranthene
Pyrene
Butylbenzyl Phlhalate
Benzo (a) anthracene
Bis (2 - dhylhexyl) Phlhalate
Chrysene
Benzo (b) fluoranthene
Benzo (k) fluoranthene
Benzo (a) pyrene
Indeno (1, 2, 3 - cd) pyrene

GC-OI
MPRS-SDOI-01

690 U
120 J
970

200 J
390 J
1500
990

690 U
530 J
870

660 J
590 J
730

540 J
690 U

GC-02
MPRS-SD02-01

820 U
820 U
190 J
820 U
380 J
440 J
330 J
820 U
220 J
980

250 J
230 J
820 U
230 J
820 U

GC-02D
MPRD-SD02-OI

850 U
850 U
150 J
850 U
420 J
370 J
260 J
850 U
850 U
610 J
210 J
190 J
250 J
180 J
850 U

GC-03
MPRS-SD03-01

,400 U
.400 U
,400 U
,400 U
.400 U
460 J
330 J
,400 U
,400 U
600 J
,400 U
,400 U
.400 U
,400 U
,400 U

GC-04
MPRS-SD04-01

94 J
98 J
860

190 J
160 J
1600
1400

460 U
790

280 I
890
580
660
640

230 J

NOTES:
1. All measurements are reported in ug/kg.
2. U - Compound was analyzed for but not detected. The preceding number is the practical quantitation limit

for the compound.
3. J - Compound was detected at levels below the practical quantitation limit. The level reported

is approximate.



TABLE 4
MATTIACE PETROCHEMICAL SITE
SEDIMENT ANALYTICAL RESULTS

TARGET COMPOUND LIST PESTICIDES AND PCBs
Sample Designation

Compound

Endosulfan I
gamma - Chlordane

OC-OI
MPRS-SDOI-OI

57
16

GC-02D
MPRD-SD02-01

20
1.3 U

GC-03
MPRS-SD03-OI

33
2.3 U

GC-04
MPRS-SD04-OI

28
0.72 U

NOTES:
1. All measurements in ug/kg or ppb unless otherwise noted.
2. U - Compound was analyzed for but not detected. 'Hie preceding number is the practical

quantitation limit for the compound
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TABLE 5
MATTIACE PETROCHEMICAL SITE

SURFACE WATER ANALYTICAL RESULTS

TARGET

Analytc

Aluminum, total
Calcium, total
Cobalt, total
Iron, total
Magnesium, total
Manganese, total
Potassium, total
Silver, total
Sodium, total
Zinc, total

ANALYTE LIST METALS
Sample Designation

GC-OI
MPRS-SWOI-OI

220
310,000

55
250

960,000
55

290,000
40 U

7,500,000
20 U

CiC-02 OC-02D OC-03
MPRS-SW02-01 MPRD-SW02-OI MPRS-SW03-OI

170 )
140,000

50 U
340

420,000
52

120,000
120 B

3,800,000
29

180 J
140,000
50 I)

390 U
420,000

55
1 10,000
60 B

4,000,000
28

270
290,000

40 I
260

960,000
51

270,000
65 B

7,800,000
52

GC-04
MPRS-SW04-01

210
300,000

51
430

900,000
75

280,000
40 U

7,100,000
17 J

NOTES:
1. AH measurements reported in ug/1.
2. U - Compound was analyzed for but not detected. The precedeing number is the practical quantitation

limit for the compound.
3. J - Compound was detected at levels below the practical quantitation limit. The level reported is

approximate.
4. B - Analyte detected in associated blank as well as the sample. It indicates possible/probable blank

contamination.



o
10
GO
VO
-J

TABLE 6
MATTIACE PETROCHEMICAL SITE

SURFACE WATER ANALYTICAL RESULTS

TARGET

Compound

Volatile Organics
Mdhylene Chloride
2 - Propane (Acetone)
2 - BuUnone (MEK)
2 • Hexanone
Chlorobenzene

Semlvolatile Organics
Butylbenzyl Phthalate

COMPOUND LIST ORGANICS
Sample Designation

GC-OI GC-02 GC-02D GC-03
MPRS-SWOI-01 MPRS-SW02-OI MPRD-SW02-01 MPRS-SW03-01

1.5 IB
50 U
50 U
5.0 U
5.0 U

1 I U

5.0 U
8.6 JB
6.5 J

0.41 J
5.0 U

1.9 J

5.0 U
14 IB
6.0 J

0.46 J
5.0 U

I 1 U

1.0 J
50 U
50 U
5.0 U
5.0 U

10U

OC-04
MPRS-SW04-01

1.8 JB
50 U
50 U
5.0 U
0.62 I

11U

NOTES:
1. All measurements are reported in ug/l.
2. U - Compound was analyzed for but not detected. The preceding number is the practical quantitation limit

for the compound.
3. .1 - Compound was detected at levels below the practical quantitation limit. The level reported

is approximate.
B - Analyte detected in associated blank as well as the sample It indicates possible/probable blank

contamination.



TABLE 7
MATTIACE PETROCHEMICAL SITE

SEDIMENT AND SURFACE WATER ANALYTICAL RESULTS

GENERAL CHEMISTRY
Sediment

Parameter
Total Solids (%)
Total Organic Carbon (ug/kg)

Surface Water

Parameter
Hardness, as CaCOj (ug/kg)

Sample Designation
GC-01

MPRS-SD01-01
48

210,000 U

GC-02 GC-02D GC-03
MPRS-SD02-01 MPRD-SD02-01 MPRS-SD03-01

40 39 23
250,000 U 250,000 U 430,000 U

GC-04
MPRS-SD04-01

71
440,000

Sample Designation
GC-01

MPRS-SW01-01
5,000,000

GC-02 GC-02D GC-03
MPRS-SW02-01 MPRD-SW02-01 MPRS-SW03-01

3,700,000 2,900,000 5,000,000

GC-04
MPRS-SW04-01

4,800,000

NOTES:
1. U - Compound was analyzed for but not detected. The preceding number is the practical quantitation

limit for the compound.
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TABLE 9
MATTIACE PETROCHEMICAL SITE

SURFACE WATER RESULTS

FIELD PARAMETERS
Surface Water

Parameter
Depth of Water (ft.)
Depth of Sample (ft.)
Temperature (°C)
PH
Conductivity (umhos/cm)

Sample Designation
GC-OI

13
7
11
7
42

GC-02
9
4
11
7
41

GC-03
13
6
12
5

42

GC-04
8
3
13
7
41
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MATT IACE PETROCHEMICAL SITE
SURFACE WATER SAMPLES

TOTAL (TTM) AND DISSOLVED (TOM) METALS

SAMPLE ID
UNITS
ANALYSIS

INORGANIC PARAMETERS:

ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM
VANADIUM
ZINC
CYANIDE

MP-GC01-SW01
UG/L
TOM

159,000.000
19.400J

EXPLANATION OF COOES

MP-GC01-SU01
UG/L
TTM

279.000

171,000.000

MP-GC02-SW01
UG/L
TOM

69.400J

156,000.000

MP-GC02-SU01
UG/L
TTM

161,000.000

DATE:12/28/<~~
T 1 M E : 1 2 : 4 3 - < < J
PAGE: 1

Report format 1

MP-GC03-SU01 "~
UG/L
TTM ™

205.000 -r.

177,000.000

571,000.000
110.000J

193,000.000

48,200.000

588,000.000
110.000J

.230

204,000.000

5,330,000.000

600,000.000
99.500J

193,000.000

46,600.000

552,000.000
97.900J

191,000.000

9.500
4,700,000.000

661,000.000
74. 800 J

210,000.000

5,530,000.000
11.500J

(no codes> DETECTED AT CONCENTRATION INDICATED
J ESTIMATED VALUE
B COMPOUND FOUND IN BLANK
U or --- UNDETECTED
NA NOT ANALYZED FOR
X,R REJECTED VALUE
NR VALIDATED RESULTS NOT RECEIVED OR RESULT NOT REPORTED
JN PRESUMPTIVE EVIDENCE FOR THE PRESENCE OF THE MATERIAL AT AN ESTIMATED VALUE
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I MATTIACE PETROCHEHICAL SITE DATE • 12,"" ";
SURFACE WATER SAMPLES T'ME-'2-"'-'

TOTAL (TTM) AND DISSOLVED (TOM) METALS PACE: 2
( Report format

SAMPLE ID MP-GC03-SU01 MP-CC03-SU02
UNITS UG/L UG/L

, ANALYSIS TDM TTM

INORGANIC PARAMETERS:

ALUMINUM 138.000 200.000
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM 189,000.000 180,0 .000
CHROMIUM
COBALT
COPPER
IRON
LEAD
MAGNESIUM 64,300.000 622,000.000
MANGANESE 64.200J 88.100J
MERCURY
NICKEL
POTASSIUM 215,000.000 207,000.000
SELENIUM
SILVER --- 10.200J
SOOIUM 5,400,000.000 517,000.000
THALLIUM
VANADIUM
ZINC
CYANIDE

•EXPLANATION OF COOES
U

1

(no codes) DETE:TED AT CONCENTRATION INDICATED
ESTIMATED VALUE
COMPOUND FOUND IN BLANK

or --- UNDETECTED
NA NOT ANALYZED FOR
,R REJECTED VALUE
R • VALIDATED RESULTS NOT RECEIVED OR RESULT NOT REPORTED
N PRESUMPTIVE EVIDENCE FOR THE PRESENCE OF THE MATERIAL AT AN ESTIMATED VALUE

302902



MATTIACE PETROCHEMICAL SITE CATE:C1/02/5:
SURFACE WATER SAMPLES T;ME:08:SS: '.5
PESTICIDE/PCS ANALYSES PACE: 1

Report format 1

SAMPLE 10 MP-GC01-SW01 MP-GC02-SW01 MP-GC03-SU01 MP-GC03-SU02
UNITS UG/L UG/L UG/L UG/L

PESTICIOE/PCB PARAMETERS:

ALPHA-BHC
8ETA-BHC
DELTA-BHC
GAMMA-BHC
HEPTACHLOR
ALDRIN
HEPTACHLOR EPOXIOE
ENDOSULFAN I
OIELDRIN
4-4-DDE
ENDRIN
ENDOSULFAN II •"
4-4-000
ENOOSULFAN SULFATE
4-4-OOT
"'THOXYCHLOR

«IN KETONE
ALPHA CHLOROANE
GAMMA CHLOROANE .500 .500 .500 .500
TOXAPHENE
AROCLOR. 1016 ••-

, AROCLOR 1221
AROCLOR 1232
AROCLOR 1242 ----

'1 AROCLOR 1248
.'AROCLOR 1254
AROCLOR 1260

I

EXPLANATION OF COOES :

(no codes) DETECTED AT CONCENTRATION INDICATED
J ESTIMATED VALUE
* COMPOUND FOUND IN BLANK
|U or — UNDETECTED
** NOT ANALYZED FOR
•* REJECTED VALUE

** VALIDATED RESULTS NOT RECEIVED OR RESULT NOT REPORTED
r J« PRESUMPTIVE EVIDENCE FOR THE PRESENCE OF THE MATERIAL AT AN ESTIMATED VALUE
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MATTIACE PETROCHEMICAL SITE OATE:12,
SURFACE WATER SAMPLES TIME.-16:
BASE NEUTRAL ANALYSES PACE: 1

Report for

SAMPLE 10 MP-GC01-SW01 MP-GC02-SU01 MP-CC03-SU01 MP-GC03-SW02
UNITS UG/L UG/L UG/L UG/L

BASE/NEUTRAL PARAMETERS:

PHENOL
BISt2-CHLOROETHYLJ ETHER
2-CHLOROPHENOL
1.3-OICHLOROBENZENE .
1.4-DICHLOROBENZENE
BENZYL ALCOHOL
1,2-OICHLOROBENZENE
2-METHYLPHENOL
SISC2-CHLOR01SOPROPYL] ETHER
4-METHYLPHENOL
N-NITROSO-DIPROPYLAMINE
HEXACHLOROETHANE
NITROBENZENE
ISOPHORONE
2-NITROPHENOL
2,4-OIMETHYLPHENOL
BENZOIC ACID
BISC2-CHLOROETHOXY] METHANE
2,4-DICHLOROPHENOL
2.2,4-TRICHLOROBENZENE
NAPHTHALENE
4-CHLOROANIL1NE
HEXACKLOROBUTADIENE
4-CHLORO-3-METHLYPHENOL
ACENAPHTHENE
2,4-01NITROPHENOL
4-NITROPHENOL
DIBENZOFURAN
2,4-DINITROTOLUENE
2,6-OINITROTOLUENE
DIETHYLPHTHALATE
4-CHLOROPHENYL PHENYL ETHER
FLUORENE
4-NITROANILINE

EXPLANATION OF COOES :

(no codes) DETECTED AT CONCENTRATION INDICATED
J ESTIMATED VALUE
B COMPOUND FOUND IN BLANK
U or — UNDETECTED
NA NOT ANALYZED FOR
X.R REJECTED VALUE
MR VALIDATED RESULTS NOT RECEIVED OR RESULT NOT REPORTED
JN PRESUMPTIVE EVIDENCE FOR THE PRESENCE OF THE MATERIAL AT AN ESTIMATED VALUE
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MATTIACE PETROCHEMICAL SITE
SURFACE UATER SAMPLES
BASE NEUTRAL ANALYSES

DATE:12/26/?G
TIME:'6^:^
PftGE: 2

Report forrrjt-r

[SAMPLE to
UNITS

MP-GC01-SU01
UC/L

MP-GC02-SU01
UG/L

MP-GC03-SU01
UG/L

MP-GC03-SU02
UG/L

—*4,6-0IN[TRO-2-METHYLPHENOL
N-NITROSCOIPHENYLAM1NE

34-BROMOPHENYL PHENYL ETHER
HEXACHLOR08ENZENE
PENTACHLOROPHENOL

—|PHENANTHRENE
IANTHRACENE
DI-n-BUTYLPHTHALATE
FLUORANTHRENE

IPYRENE
—.JBUTYL BENZYL PHTHALATE

3,3-DICHLOROBENZIDINE

"~| BEN20 Ca] ANTHRACENE
_|BIS[2-ETHYLHEXYL] PHTHALATE

2-METHYLNAPHTHALENE

——.HEXACHLOROCYCLOPENTADIENE
12,4,6-TRICHLOROPHENOL

"™*2,4,5-TRICHLOROPHENOL

__2-CHLORONAPHTHALENE

12-NITROANILINE

—vJrDIMETHYL PHTHALATE

ACENAPHTHYLENE
——T13-N1TROANILINE

JjCHRYSENE
OI-n-OCTYL PHTHALATE

——jBENZOtbJFLUORANTHENE
JBENZOtkJ FLUORANTHENE

""^BENZOCaJPYRENE
__^1NOENO[1,2,3-CO]PYRENE

ToIBENZ[A,H]ANTHRACENE

—ralBENZOCG.H.UPERYLENE
TOTAL 4 & 3-METHYLPHENOL

———JPYRIDINE

J '.3,4,6-TETRACHLOROPHENOL

TOTAL TICS
TIC CONCENTRATION

"••EXPLANATION OF COOES

*"——I
2
8.600

1
7.000

,' (no codes) DETECTED AT CONCENTRATION INDICATED
b ESTIMATED VALUE

COMPOUND FOUND IN BLANK
jU or --- UNDETECTED

NOT ANALYZED FOR
REJECTED VALUE
VALIDATED RESULTS NOT RECEIVED OR RESULT NOT REPORTED
PRESUMPTIVE EVIDENCE FOR THE PRESENCE OF THE MATERIAL AT AN ESTIMATED VALUE

302905



MATTIACE PETROCHEMICAL SITE
SURFACE WATER SAMPLES

TCL VOLATILES

DATE: 12/27,
riME:13:24:
PAGE: 1

Report format

SAMPLE ID
UNITS

MP-GC01-SW01
UG/L

MP-GC02-SU01
UG/L

MP-GC03-SU01
UG/L

MP-GC03-SU02
UG/L

TCL VOLATILE PARAMETERS:

CHLOROMETHAHE
8ROMOMETHANE
VINYL CHLORIDE
CHLOROETHANE
METHYLENE CHLORIDE
ACETONE
CARBON DISULFIDE
1,1-OICHLOROETHENE
1.1-01CHLOROETHANE
TRANS-1,2-OICHLOROETHENE
CHLOROFORM
1.2-01CHLOROETHANE
2-BUTANONE
1,1,1-TRICHLOROETHANE
CARBON TETRACHLORIDE
VINYL ACETATE
BRONCO ICHLOROMETHANE
1,2-OICHLOROPROPANE
TRANS-1.3-OICHLOROPROPENE

- TRICHLOROETHENE
OIBROMOCHLOROMETHANE
1,1,2-TRICHLOROETHANE
BENZENE
CIS-1,3-DICHLOROPROPENE
2-CHLOROETHYLVINYLETHER
BROMOFORM
4-METHYL-2-PENTANONE
2-HEXANONE
TETRACHLOROETHENE
1,1,2,2-TETRACHLOROETHANE
TOLUENE
CHLOROBENZENE
EWL8ENZENE
STYRENE

EXPLANATION OF COOES :

2.000 .600 J
.700J

.400J

.600J
.300J
.600J c

0
.200J 1.000J

.600J

.600J

1.000J

.300J

.600J

1.000J

.300J
1.000J

5.000 3.000J 1.000J 1.000J

(no codes) DETECTED AT CONCENTRATION INDICATED
J ESTIMATED VALUE
3 COMPOUND FOUND IN BLANK
U or --- UNDETECTED
1A NOT ANALYZED FOR
X,R REJECTED VALUE
3 VALIDATED RESULTS NOT RECEIVED OR RESULT NOT REPORTED

PRESUMPTIVE EVIDENCE FOR THE PRESENCE OF THE MATERIAL AT AN ESTIMATED VALUE

302906



MATTIACE PETROCHEMICAL SITE
SURFACE WATER SABLES

TCL VOLATILE

3ATE:12/27/?0
T:ME:13:2i:55
PAGE: 2

Report format 1

'SAMPLE ID
UNITS

MP-GC01-SU01
UG/L

MP-GC02-SU01
UG/L

-0-GC03-SU01
UG/L

MP-GC03-SU02
UG/L

TOTAL XYLENES
.ACRYLONITR1LE
11,1,1,2-TETRACHLOROETHANE
ISOBUTANOL

(TOTAL TICS
JTIC CONCENTRATION

1
2.000J

1
1.000

3
3

H
1

EXPLANATION OF COOES :

1 (no codes) DETECTED AT CONCENTRATION INDICATED
* J ESTIMATED VALUE
^ B COMPOUND FOUND IN BLANK
j,U or --- UNDETECTED
• NA NOT ANALYZED FOR
X,R REJECTED VALUE

J NR VALIDATED RESULTS NOT RECEIVED OR RESULT NOT REPORTED
,'jN PRESUMPTIVE EVIDENCE FOR THE PRESENCE OF THE MATERIAL AT AN ESTIMATED VALUE

302907
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MATT IACE PETROCHEMICAL SITE
SEDIMENT SAMPLES

BASE NEUTRAL ANALYSES

J
J

J

SAMPLE ID
UNITS

3ASE/NEUTRAL PARAMETERS:
PHENOL
SISC2-CHLOROETHYL3 ETHER
2-CHLOROPHENOL
1.3-OICHLOROBENZENE
1.4-DICHLOROBENZENE
BENZYL ALCOHOL
1,2-DICHLOROBENZENE
2-METHYLPHENOL
BISC2-CHLOROISOPROPYL] ETHER
4-METHYLPHENOL
N-NITROSO-OIPROPYLAMINE
HEXACHLQROETHANE
NITROBENZENE
ISOPHORONE
2-NITROPHENOL
2,4-OIMETHYLPHENOL
BENZOIC ACID
BISC2-CHLOROETHOXY] METHANE
2,4-OICHLOROPHENOL

,4-TRICHLOROBENZENE
HTHALENE

4-CHLOROANILINE
HEXACHLOROBUTAOIENE
4-CHLORO-3-METHLYPHENOL
2-METHYLNAPHTHALENE
HEXACHLOROCYCLOPENTADIENE
2,4,6-TRICHLOROPHENOL
2,4,5-TRICHLOROPHENOL
2-CHLORONAPHTHALENE
2-NITROANILINE
DIMETHYL PHTHALATE
ACE1APHTHYLENE

"ROANILIHE
•APHTHENE

--OIN1TROPHENOL
^-NITROPHENOL
01BENZOFURAN
2,4-OINITROTOLUENE
2,6-DINITROTOLUENE
OIETHYLPHTHALATE
4-CHLOROPHENYL PHENYL ETHER
EXPLANATION OF COOES:

__ (no code) DETECTED AT CONCENTRATION INDICATED
J J ESTIMATED VALUE

COMPOUND FOUND IN BLANK
or -.- UNDETECTED

"A NOT ANALYZED FOR
11 REJECTED VALUE
N* VALIDATED RESULTS NOT RECEIVED OR RESULT NOT REPORTED

MP-GC01-SD01
UG/KG

1,700.000 U
1,700.000 L;
1,700.000 U
1,700.000 0
1,700.000 0
1,700.000 U
1,700.0000
1,700.000 0
1,700.000 O
1,700.000 0
1,700.000 L»
1,700. 000 u
1,700.0000
1,700.0000
1,700.000 O
1,700.0000
8,200.000 0
1,700.000 (J
1,700.000 0
1,700.000 (J
1,700.000 U
1,700.000 0
1,700.000 U
1,700.000 U
1,700.000 U
1,700.000 O
1,700. 000 O
8,200.000 0
1,700.000 U
8,200.000 O
1,700.000 I*
1,700.000 0
8,200.000 J
1,700.000 <J
8, 200. 000 U
8,200.000 y
1,700.000 V
1.700. 000 V
1,700.000 y
1,700.000 0
1,700.000 0

MP-GC02-SD01
UG/KG

2,100.000V1

2, 100. 000 U
2,ioo.ooov
2,100.000 O
2,100.000 U
2,100.000 0
2,100.000 0
2,100.000 0
2.100.000 \J
3.330.000
2,100.000 0
2,100.0000
2,100.0000
2,100.000 O
2,100.0000
2,100.000 O

10,000.0000
2,100.0000
2, 100. 000 U
2, 100. 000 V
2.100.000O
2,100.000V
2,100.0000
2,100.000 0
2,100.0000
2,100.0000
2.100.000O

10,000.0000
2,100.0000

10,000.0000
2,100.0000
2,100.000 0

10,000.000 (J
2,100.000 0

10,000.000 0
10,000.000 O
2,100.000 *J
2,100.000 J
2,100.000 V1

2,100.000 ^
2,100.000 V

MP-GC03-SD01
UG/KG

1,700.000 b>
1,700.000 <J
1,700.000 V
1,700.000 V
1,700.000 ^
1,700.000 J
1,700.0001;
1,700.0000
1,700.000 U
1,700.000 0
1,700.000 U

1,700.0000
1,700.000 0
1,700.000 0
1,700.000 V
1,700.000 0
8,000.000 u>
1,700.000 t»
1,700.000 0
1,700.000 O
1,700. 000 tf
1,700.000 \J
1,700.000 i/
1,700.000 i/
1,700.000 \J
1,700. COO I/
i,7oo.:co j
8,000.0000
1,700.0000
a, ooo. ooo i;
1,700. 000 O
1,700. 000 «/
8,000.000V
1,700.000 y
8,000.000 0
8,000.000 I/
1,700.000 I/
1,700.000 V
1,700.000 ^
1,700.000 0"
1,700.000 f

MP-GC03-S002
UG/KG

1,400.000 ^
1,400.000 0
1,400.000 \J
1,400.000 J

1,400.000s/
1,400.000 <J
1,400.00011
1,400.000 \J

1,400. ooo i;
1,400. 000 U
1,400. 000 U
1,400. 000 U
1,400. 000 U
1,400.000 U
1,400. 000 i/
1,400.000 U
7, 000. 000 U
1,400.000 o*
1,400.000 y
1,400.000 U
1,400.000 U
1,400.000 U
1,400.000 U
1,400. ooo y
1,400. 000 (/
1,400.0000
1,400.000 I/
7, 000. 000 U
1,400.000 o>
7,000.000 I/
1,400.000 (J

1,400.0000

7,000.0000
1,400. 000 </

7, 000. 000 L/
7, 000. 000 C/
1,400.0000
1,400. ooo y
1,400.000 y"
1,400. 000 O1

1,400.000 W

302909



MATT IACE PETROCHEMICAL SITE
SEDIMENT SAMPLES
TCL VOLATILES

SAMPLE ID
UNITS

TCL VOLATILE PARAMETERS:
CHLOROMETHANE
BROMOMETHANE
VINYL CHLORIDE
CHLOROETHANE
METHYLENE CHLORIDE
ACETONE
CARBON BISULFIDE
1,1-OlCHLOROETHENE
1.1-01CHLOROETHANE
TRAMS-1,2-0ICHLOROETHENE
CHLOROFORM
1.2-OICHLOROETHANE
2-BUTANONE
1,1,1-TRICHLOHOETHANE
CARBON TETRACHLORIOE
VINYL ACETATE
BROMOOICHLOROMETHANE
1,2-OlCHLOROPROPANE
TRANS-1.3-DICHLOROPROPENE
TRICHLOROETHENE
OIBROMOCHLOROMETHANE
1,1,2-TRICHLOROETHANE
BENZENE
CIS-1.3-OICHLOROPROPENE
2-CHLOROETHYLVINYLETHER
8ROMOFORM
4-METHYL-2-PENTANONE
2-HEXANONE
TETRACHLOROETHENE
1,1,2,2-TETRACHLOROETHANE
TOLUENE
CHLOROBENZENE
ETHYLBENZENE
STYRENE
TOTAL XYLENES

TOTAL TICS
TIC CONCENTRATION

EXPLANATION OF COOES:

(no code) DETECTED AT CONCENTRATION INDICATED
J ESTIMATED VALUE
B COMPOUND FOUND IN BLANK
U or •-- UNDETECTED
NA NOT ANALYZED FOR
R REJECTED VALUE
NR VALIDATED RESULTS NOT RECEIVED OR RESULT NOT REPORTED

MP-GC01-S001
UG/KG

130.000 I/
130.000 y
130.000 y
130.000V
49.000 yf

1,400.000
260.000
64.000 y
64.000 y
13.000 J-
21.000 BJ
64.000 U

130.000 y
64.000 V
64.000 U

130.000 U
64.000 y
64.000 y
64.000 y
41.000 J-
64.000 i/
64.000 y
64.000 y
64.000 y
0.000 NA

64.000 U
130. 000 U
130.000 \J
64.000 ^
64.000V/
64.ooo y
64.000 y
64. ooo y
64. 000 y
64. 000 y

NR
NR

MP-GC02-S001
UG/KG

160.000 y
160.0000"
160.000 y
160.000 y
63.000 g3

2,100.000
640.000
81.000 y
81.000 </
81.000 </
34.000 &f
81.000 (/

160.000 y
81.000 y
81.000 y

160.000 y
81.000 I/
81.000 I/
si. ooo y
81. 000 V
si. ooo y
si. ooo y
81. 000 f
81.000 y
0.000 NA

81.000 y
160.000 U
160.000 <J
ai.ooo y
81. OOO*/
25.000 J"
81. 000 t/
si. ooo y
81.000 y
ai.ooo y
10

2,725.000 J

MP-GC03-SD01
UG/KG

130.000 U
130.000 U
130.000 y
130.000 y
54.000 63"

540.000
100.000
63.000 y
63.000 u
63.000 y
17.000^
63.000 o

1,200.000
63.000 \J
63.000 U

130.000 y
63.000 U
63. 000 W
63. ooo y
63.000 y
63.000 </
63.000 y
63.000 y
63.000 U
0.000 NA

63.000 (/
130.000 y
130.000 y
63.000 y
63.000 U
6.000 J

63.000 y
63.000 U
63.000 fa>
63.000 J

NR
NR

MP-GC03-SD02
UG/KG

110.000 y
110.000 y
110.000 y
110.000 U
52.000 BJ

290.000
70.000
54.000 0
54.000U
54. 000 t/
17.000 gj
54.000 U

110.000 (^
54.000 y
54.000 U

110.000 y
54.0000
54.000 y
54.000 y
54. ooo y
54. ooo y
54. 000 V
54.000 y
54.000 y
0.000 NA

54.000 (J

110.000 y
110.000 J
54.000 y
54.000 y
54.000 y
54.000 y
54. ooo y
54.000 y
54.000 w»

NR

NR

302910



C

3

MATTUCE PETROCHEMICAL SITE
SEDIMENT SAMPLES

TOTAL METALS

SAMPLE ID
UNITS

INORGANIC PARAMETERS:
ALUMINUM
ANTIMONY

ARSENIC

BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT

COPPER
IRON
LEAD
MAGNESIUM
MANGANESE

1 MERCURY

NICKEL
PC': ASS I DM

. SELENIUM

SAVER

f>4UH

x. -LIUH

^ «01UM
I ijNC

MP-GC01-S001
MG/KG

10,700.000 J
30.500 R
22.000 R
60.400 BJ
...

6.900 J
11,800.000 J

42.500 J
46.500 J

377.000 J
20,600.000 J

410.000 R
8,200.000 J

277.000 J
1.700 J

98.200 J
2,080.000 BJ

...

...
16,300.000 J

...
28.100 BJ

361.000 J

MP-GC02-S001
MG/KG

16,300.000 J
...

35.400 J
89.900 BJ
••-
10.000 J

10,100.000 J
88.100 J
28.200 BJ

571.000 J
3,010.000 J

770.000 R
12,300.000 J

311.000 J
2.500 J

41.100 J
4,590.000 J

...

...
31,600.000 J

'"
54.500 J

533.000 J

MP-GC03-S001
MG/KG

16,200.000 J
•••
17.500 J
91.300 BJ
...

11.300 J
6,550.000 J

97.300 J
34.200 J

663.000 J
28,900.000 J

490.000 R
9,930.000 J

279.000 J
2.000 J

40.500 J
4,190.000 J

...

...

20,800.000 J
...
60.000 J

442.000 J

MP-GCQ3-S002
HG/KG

13,600.000 J
...

16.500 J
75.200 BJ
...

7.200 J
38,500.000 J

79.200 J
22.300 BJ

510.000 J
23,000.000 J

2.100 R
7,780.000 J

218.000 J'
2.400 J

31.900 J
3,540.000 J

2.600 BJ
6.600 J

17,400.000 J
...
48.100 J

349.000 J

3EXPLANATION OF CODES:

(no cod*) DETECTED AT CONCENTRATION INDICATED
ESTIMATED VALUE
CONCENTRATION < CRDL BUT > IDL
UNDETECTED
NOT ANALYZED FOR
REJECTED VALUE
VALIDATED RESULTS NOT RECEIVED OR RESULT NOT REPORTED

302911



HAITIACE PETROCHEMICAL SITE
SEDIMENT SAMPLES

BASE NEUTRAL ANALYSES

3ATE: 09/2'./?Q
PACE 2 ..

SAMPLE 10
UNITS

FLUORENE
C-MITROAHILINE
4.6-OINITRO-2-METHYLPHENOL
1-NITROSOOIPHENYLAMINE
4-BROMOPHENYL PHENYL ETHER"
HEXACHLOROBENZENE
PENTACHLOROPHENOL
PHENANTHRENE
ANTHRACENE
OI-n-BUTYLPHTHAUTE
FLUORANTHRENE
PYRENE
3'JTYL BENZYL PHTHALATE
2,3-0!CHLOR08ENZI0INE
BENZOCalANTHRACENE
BIS C2-ETHYLHEXYLJPHTHALATE
CHRYSENE
OI-n-OCTYL PHTHALATE
BENZOCbJFLUORANTHENE
SENZOtk]FLUORANTHENE
BENZOCa]PYRENE
INDENOt1,2,3-COJPY*EN£
DI BENZ CA,HIANTHRACENE
BENZOtG.H.IlPERYLENE

TOTAL TICS
TIC CONCENTRATION

MP-GC01-S001
US/KG

1, TOO. OOO*'
8,200.000 0

•-8,;20p.OOO (J
1. 'TOO. 000 (J

- tr'TOO.OOO V
1, TOO. 000 0

"• 8,200.000 U
- 4,200.000

1, TOO. 000 U
"l.'TQO.OOO U
J 7 ICO .000

5 " 900*000
"1,206.000 j*
3,400.000 U

' "2,200.000
'' 13,Q6P'.'000
'-' 3, .700. 000

T^Tpo.ooo (J
~ 1,700, 000 U

i, TOO; ooo if
2,300.000
1, TOO. 000 U
1, TOO. 000 U
1.7M.OOO 0

NR
NR

MP-GC02-SD01
UG/KG

2,100.000 \J
10,000.000 tf
10,000.000 <J

,_.. 2,100.000 */
2,100.000 «/
2,100.000 U

.,- : 10,000.000 J
. 1,400.000 3"

2,100.000 0
•o 2,100.000 U

3~,600.000
3, TOO. 000

- 2,100.000 \J
4,300.000 U
2, 100. 000 U

21,000.000
; 2.200.000

2,100.000 (J
2,600.000
2,100.000 U
1,700.000 J"
2,100.000 J
2,100.000 «J
2,100.000 ^

NR
NR

MP-GC03-SD01
UG/KG

1,-TOO.OOO^
8,000.000 J
8,000.000 v>
1.TOO.OCO <^
1, TOO. 000 ^
1,700.000 *
8,000.000 ^

550.000 J"
1,700.000 U
1.700.000 O
1,. 600. 000 O'
1,800.000 U

.1,700.000 t/
3,300.000 U

680.000 7
12,000.000

940.000 j
1,700.000 y

,1,400.000 J
1, TOO. 000 V

900.000 y
1,700 )̂00 »;
1,700.000 ^
1, TOO. 000 <J

• MR-.*
;-NR'.'"'

MP-GC03-S002
UG/KG

1,400.000 U
T, 000. 000 0
7,000.000 «;
1,400.000 u

1,400.000 f
1. ,400. 000 v>
T, 000. 000 W
1,400.000 U
1,400.000 l/
1,400.000 U
1,100.000 3
1,400.000 J"
1,400.000 U
2,900.000 U

490.000 3*
10,000.000

880.000 J*
1,400.000 ^
1,100.000 tT
1,400.000 i;

680.000 J"
1,400.000 \}
1,400.000 U
1,400.000 V

NR
NR

EXPLANATION OF COOES:

;no eedt) DETECTED AT CONCENTRATION INDICATED
J ESTIMATES VALUE
s COMPOUND FOUND IN BLANK

•ST — UNDETECTED
:* NOT ANALYZED FOR

REJECTED VALUE
••:< VALIDATED RESULTS NOT RECEIVED OR RESULT NOT REPORTED

302912



MATTiACE PETROCHEMICAL SITE
SEDIMENT SAMPLES

PESTICIDE/PCB ANALYSES
'ACE 1

J

]

]

]

.?

1

SAMPLE ID
UNITS

••PESTICIDE/PCB PARAMETERS:
ALPHA-BHC
8ETA-8HC • .
OE1.TA-BHC
GAMMA -8HC
HEPTACHLOR

ALDRIN
HEPTACHLOR EPOX1DE
ENDOSULFAN I
OIELDRIN

4-4-ODE
ENORIN
ENOOSULFAN II

4-4-ODD
ENDOSULFAN SULFATE
4-4-OOT

METHOXYCHLOR

ENDRIN KETONE
ALPHA CHLORDANE

GAMMA CHLOROANE

TOXAPHENE

OCU* 1016
„ .xCCLOR 1221

AROCLOR 1232
. AROCLOR 1242
1 AROCLOR 1248
1 AROCLOR 1254

AROCLOR 1260

MP-.GC01-S001

UG/KG

41.000 (J
41. 000 U

600.000
41.000 (J -.- ;

41.000 U

31. 000 J-
"41.000 \J
41.000 U
36.000 S

' 140.000
82.000 U

-82.0000
270.000
480.000
230.^00
410.000 U

• ) 82.000 (J
~ 89.000 3
140.000 3*
820.000 V
410.000 U
410.000 U
410.000 f
410.000 \J
410.000 *)
820.000 U
320.000 U

MP-.GC02-S001
UG/KG

15.000 f
52.000 \J

980.000
52.000 0
52.000 «J
13.000 3"
52.000 \J
52.000 U
20.000 3"
98.000 T

. 18.000 2"
100.000 U
160.000
100.000 (J
78.000 S

520.000 \J
100. 000 U

,, 48,0009*
71. 000 J

1,000.000 </
520.000 \J
520.000 V
520. 000 U
520.000 (J
520.000 \J

1,000. 000 {j
1,000. 000 U

MP-GC03-S001
UG/KG

40.000 \J

40.000 O
280.000
40.000 0
40.000 y
11.000 f
40.000 ^
40.000 '^
80.000 <J
52.000 T
80.000 ^
80.000 U
59.000 T
80.000 U
80.000 f

400.000 ^
80.000 U
25.000 3"
36.000 3"

800.000 (J
400.000 V
400.000 0
400.000 U
400.000 (J
400.000 J
800.000 f
800.000 0

MP-GC03-S002
UG/KG

' 35.000 V
35.000 0

190.000
35.000 0
35.000 U
.8.200 y
35.000 U
35.000 I/
70.000 \J

' 46.000 T
70.000 U
70.000 U
51.000 J-
70.000 (J
701000 U

350.000 U
70.000 <^
21.000 J"
31.000 J"

700.000 U
350.000 U
350.000 U
350.000 (J
350.000 (J
350.000 y
700.000 \J
700.000 (J

•PLANATION OF CODES:

> code) DETECTED AT CONCENTRATION INDICATED
ESTIMATED VALUE
COMPOUND FOUND IN BLANK

or --- UNDETECTED
** . '•» NOT ANALYZED FOR

>^4 R REJECTED VALUE
NR VALIDATED RESULTS NOT RECEIVED OR RESULT NOT REPORTED

302913
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